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TECHNICAL REQU'IREMENTS

TECHNICAL REQUIEERE=SS

" 01, SURFAGE DEFECTS SHOULD BE WITHIN

*" TOLERANCE LIMITS.

o2, IMPRESSION DUE TO CLAMPS SHOULD BE REMOVED
GOMBLETLY BY CONTROL CUTTING. . ,

03, SHIET OF AXIS OF DIEIS UPTO 2.0 MM,
04, PROJECTIONS DUE TO CUTTING OF BURR \
* 1S UPTO 2.6 MM. i -
- A A |
05. ECCENTRICITY OF BROACHING HOLE 1S
UPTO 3.0 MM.

06, UNSPECIFIEDFILLET RADIR 10 ; :

07, DIMENSIONS WITHOUT TOLERANCES NEED

. NOT BE CHECKED.
08, MARK THE PART NO."328" AND CODE OF CHEF

9. PAINT RED OXIDE.

FIRST OPERATION{FORGING} : lI
(SHEET 1 OFF 2)
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TECHNICAL REQUIREMENTS.

o. MARK THE PART NC. 328" AND CODE OF CHIEF. 1
02. <256HB : ; |
o3, DESCALES (SHOT BLASTING) |

04, ON SURFACE OF FOHGING.OCCASSION&L DEFECTS WITHOUT THER |
REMOVAL 1S ALLO IF THEIR DEPTH IS DETERMINE‘D BY CONTROL |
CUTTING ABD DOESN™T EXCEED 0S5 OF ACTUAL SINGLE SIDED

MACHINING ALLOWANCE

05. ONSURFACES'A AND '/, DRAFTS 218 ALLOWED.

08. ALONG THE PARTING LINE OF GAUGES QURRS ARE
ALLOWED.

o7. DEVIATION FROM CIRCLE AND GYLINDR!B\TY SHOULD BE WITHIN
TOLERANCE LIMITS. \

08, IWCOMPLETENESS {N JOINT OF GAUGE gHOULD NOT EXCEEDR 15.00 MM i

09. PAINT RED OXIDE.

SECOND OPERATl()N{ROLLING)

(SHEET 2 OFF 2)

ForGING 5 common For CoMPT. NO.
\?2~50-52;0 F
[ MATERIAL [roRGING ¥

Q2. EACH FORGING CATERS FOR THREE COMPTS.
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63907  FORGING

_ @ ‘ 4 _ #2757 ... TEGHNICAL REQUIREMENTS

01 SURFACE DEFECTS WITHEN THE _TOLERANCE
LIMIT’S A&E ALLOWED :

02, LAPS SHOULD BE COMPLETELY REMOVED
! BY CHIPPING OUT OR GRINDING

03, SHIFT (MISALIGNMENT OFAXES OF DIES)
~ UPTO2. G.MM N .

04. PROJEGTION ﬁUE 'ro DEBURRING -
UPTO2.5MM: :

05, Eccemmcm' OF B'ROACHED HO].E -
UPTO 3.0 MM. .

06 UNSPECIFIEE) FILLET RADH R 10.

2 N R
: - P24 04

o7 DIMENS]ONS WITHOUT TOLERANCES
ARE NOT TO BE CHECKED

7

08. MARKF\'AR.T NO "324% AND CODE NO. OF
¥ suop IN-CHARGE '

L

FR.ST OPERAﬂGN (r-oaamé,)
(5HE.ET . ~or-'r=2) TSO

20

A A / - 45.

\fi5 - o

#3625 4 Wl LA e 3 0 Yo MaTERIAL FORGING. T, .

e PTEEL 38XC | eaxs |
1 (GwsT 4548330 | il
o JALT. ‘MATERIAL| HAMMER
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- THE FORGINGt TECH, REQUIREMENTS CALLs FOR

OLLING.

01.

0z.

08.
07.

08,

09. paINT RED- OXIDE

- REMOVE THE SCALES. (BY SHOT BLASTING],

- ON THE SURFACE.QF FORGING, GCEASSIONAL - -

- DRAFT.OF 3" MAY BE ALLOWED ON SURFACES "' AND '

TECHNICAL REQUIREMENTS.
MARK PART_NO. "_321" AND CODE NQ SHOP INCI;IAR(IE{I_E:"_._

S

286...341 HB, s R A e e BT

=g )

DEFECTS MAY BE PERMITTED WITHOUT ELIMINATING
THEM, IF THEIR DEPTH DETERMINED BY CONTROL CHIPPING
DOES NOT EXCEED 0.5 OF ACTUAL ONE-SIDED ALLOWANGE
FOR MACHINING, 3 W ek

BURR IS PERMISSIBLE ON THE PARTING LINE OF GAUGES.

K

DEVIATION FROM ROUNDNESS AND CYLINDERICITY
IS PERMITTED WITHIN THE TOLERENGE LIMITS.

THE GAUAGE MAY BE ALLOWED TO FALL SHORT .
UPTO R 15 WHILE PASSING INTO THE PARTING.

. 1-90
SECOND OPERATION (ROLLING) -
MATERIAL | FORGING WT

| sTEEL 38%0 A
SCAIE

(GiosT A54z-7) | .
ALT. MATERIAL| HAMMER .

NTS
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“ sz S ¢ BN 5
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- INSPECTION REQU;R.ED AT EVERY STAGE . Diraw. (omm ADDED (N | 312fog| NOMENCLATURE: BOOSTER- FERGING
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DRAWING NO.
172.40.329/F

5 FOR
¢379_35 GLN= c =

TECHNICAL REQUIREMENTS

o J
#275
- — i 01. MARK THE PART NO "328" AND CODE OF CHIEF

02 SURFACE DEFECTS SHOULD BE WITHIN
TOLERANCE LIMITS.

3. MARK DUE TO CLAMPS SHOULD BE REMOVED
COMPLETELY WITH CONTROL CUTTING.

04. SHIFT OF AXIS OF DIE IS UPTO 2.0 MM.

15 UPTO 2.5 MM.

#2404

06. ECCENTRICITY OF BROACHING HOLE IS UPTO
3.0 MM

4

07 UN-S7ECIFIED FILLET RADIR 10.
RZ5 02 DIMENSIONS WITHOLT TOLERANCES NEED NOT BE
CHECKED.

2‘*

|
)
1
!
|
i 05. PROJECTIONS DUE TO CUTTING OF BURRS
|
|
|
1
|
)

061' FIRST OPERATION.(FORGING)

I . (SHEET 10FF2)
| [390
MATERIAL | FORGING WT/|
20X2H4A - | 6100K5S @ s = '
GOST 4543-71 .
SCALE
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01.

oz

03

D4,

08

06.

o7
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TECHNICAL REQUIREMENTS

MARK THE PART NO "328" AND CODE OF CHIEF

SURFACE DEFECTS SHOULD BE WITHIN
TOLERANGE LIMITS.

MARK DUE TO CLAMPS SHOULD BE REMOVED
COMPLETELY WITH CONTROL CUTTING.

SHIFT OF AXIS OF DIE IS UPTO 2.0 MM

PROJECTIONS DUETO CUTTING OF BURRS
1S UPTO 2.5 MM. |

ECCENTRICITY OF BROACHING HOLE IS UFTO
3.0 MM

U 52ECIFIED SILLETRADIR 1 Q.

DIMENSIONS WITHOUT TOLERANCES NEED NOT BE
CHECKED

(SHEET 1 OFF 2)

FIRST (OPERATION.(FORGING)

DRAWING NO. 172.40.329/F

NOHNCLATURE: R.H MIDDLE ENGA%G RING
- e R —FoRGING
HEAVY VEHICLES FAC’I‘Q,R
AVAR],CHENNAL |
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PILOT SAMPLE SAOULD BE APPMOVED BY AR5 ¥
BEFORE BULK PRODLCTION.

ALTERNATE

Module m 3 4
Number of tooth £ 1‘58
Profite angle o 20°
¢ (e e 07
8 [gemee= (o7 02
Fillet vadius &l ol u
Modification coefficiant X a
pasa tangent ength W\ 170895
Reflerence circle diametar d 504
Fart 1o, of drawing of mated 172.40.303

1. BHN 302...341.

2. Teeth should be checked for smooth passage with a toathed gauge, -
made as par lower deviations of mating compenent.

3. On the profile of toath, longitudinal marks with depth 0*°? mm are
permitted,

4, Decreasing of base tangent length up to 169.99 mm in not mora than
10 teeth [s permitted.

5, Difference in dimension of depth of any pair of teeth should be 04

mm, excluding 10 decreased teeth.

8. Deviation for longitudinal axis of crater i1 from circumference M In
areas of caming out to end faces T not exceeding 0.8 mm is permitted,

7. Curing measuring aleng dimension M shift of center of sphare of crater
W relative to ads of tooth space should be 0%°% mm. |

8. Checking of deviation along pitch of crater N1 may be replaced by
checking the difference in depth of surface of crater form end face X,
During this difference in depthof crater while measuring through squal
segments on arc P should not be more than 0.26 mm for al!
craters.

9. On dotted line of surfaces of crater {see B) tocal marks and surface I
finish Rz=40 microns is permitted.

10. Difference of dimension H ~ 097 mm.
11, Decreasing of dimension I ug to diameter 508.35 mm is permitted.
12. Part must be non-magnetic.

13, Other requirements are as per specification 520.TY1.

() [QUIVALENT MATERIAL: Grade 835M1S [EN39B) fo BS5:970-63Pf-1

NOTE: Mechanical Properties of Eguivalent Ma‘erial
shall be as per Drawing/OEM Material Specifitation.

DRN | __sdcns by [maririaL . USED ON:-172.40Cb-2Ch.
CHD 1= gg?s'ﬁ]l'_qms?m 172.40.052Cb Ch,
Fprii .

APFD A

DATE | 2 lobl 7005 | CONTROLLERATE OF QUALITY ASSURANCE {HEAVY VEMICLES}

SCALE: 1:2 AVADI

32

EST. WT. kg

INDICATED THUS # ¢

TO BE STAMPED OR MARKED WHERE

LETTERS )

N mm -
O EAaNeE BN o] = ‘ TS BIGHT HAND REAR

STATES [933000. &5 ENGAGING RING

T SIDE R INSIDE EQUIVALENT CHAMFERS ARE P

ALL SHARP EDGES AND {"GRNFERS TO BE REMOVED UNLESS 14
OTHERWISE STATED MACHINED CORNERS IO HAVE R OUT-

13533
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PILOT SAMPLE SHOULD BE APPROVED BY AHSP
BEFORE BULK PRODUCTION.

RRY
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1. BHN 302...341.

2. Teeth should be checked for smooth passage with a toothed gauge,
made as per lower deviations of mating component.

3. On the profile of tooth, longitudinal marks with depth 0*°? mm are

permitted.

4. Decreasing of base tangent length up to 169.99 mm in' not more than

10 teeth is permitted.

5. Difference in dimension of depth of any pair of teeth should be 0*%¢

mm, excluding 10 decreased teeth.

6. Deviation for longitudinal axis of crater 1 from circumference M in
areas of coming out to end faces T not exceeding 0.8 mm is permitted.

7. During measuring along dimension M shift of center of sphere of crater L
U relative to axis of tooth space should be 0*%° mm.

8. Checking of deviation along pitch of crater J1 may be replaced by
checking the difference in depth of surface of crater from end face M

During this height difference of crater while measuring through equally
spaced points on arc P should not be more than 0.25 mm for all

carters.

9. On dotted line of surfaces of' crater (see B) tool marks and surface

finish Rz = 40 microns is permitted.

10. Difference of dimension H -

11. Decreasing of dimension T up to diameter 506.35 mm is permitted.

12. Part must be non-magnetic.

13. Other requirements are as per specification 520.TY1.

0+0.U?m

m.

Module n
‘Number of tooth. Z 7(5(3
. Profile angle o 20°
O | Co-efficient of *
g addendum |'‘a 0: 7
= | Co-efficient of *
% bottom clearance L a Z -
Fillet radius Qf 0 +03
Adgdendum
modificabion coefficient X 0
-04
Base tangent length W\ 1708907
Reference drcle diameter 1 504
Part no. of drawing of
mated components 17 2 4 03 0 2 E

===

CHD A

APPD

MATERIAL :-

STEEL 20X2H4A

GOST 4543-71
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SCALE:- 1:2
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TITLE :-

LEFT HAND REAR
ENGAGING RING

ALL SHARP EDGES AND CORNERS TO BE REMOVED UNLESS
OTHERWISE STATED MACHINED CORNERS TO HAVE R OUT-

| SIDE R INSIDE EQUIVALENT CHAMFERS ARE PERMISSIBLE.

DATE
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1. BHN 302...341.
R1, 2. Suiface finish 2\/ to be ensured on length Mand V.
3. Drfference in dimension of L| is 0%%% mm; Dimension K, M, |
_ P - 0"* mm; Dimension M- 0% mm, : .
202 | | : 4. Shift of axis of hole L in relation to hole Il along dlmensmn 117
' | . Eshould be 0*°% mm.
5. Difference in dimension C shouid be 0'%3 mm. | '
_ﬂ/ - 6. Shift of axis of hole 11 in relation fo axis of threaded hole ®
| , along dimension Y should be 0*°% mm.
£ 7. Dimension 1 a_nd difference of dimension 1 should be E
m\/ ~ checked with ball @15.081 mm GOST 3722-81.
& 8. Hole W should be checked on depth 9** mm, hole L - 8*3
- mm.
33 ) itted.
$9 2 % 3 ( 2: 1 } In hole‘ L tool mar!.<s ‘are permtttec% |
ol & m) ¥ = | 10. Checking of deviation along pitch of crater [ may be
A z < & 9 R 3 IS 0 feplaced by checking for height difference of surface of
| " 3 S - 2 - 19205 crafer from endface H. In this case height difference of crater |
A < N N | | while measuring through equal cuttings on arc 323° should |
= not-be more than 0.25 mm for ali crater.
- ] % 3p° | | 11. Deviation of longitudinal axis of crater from circumference E
B . | i - in areas  of coming out of end faces T should not exceed
é , Y 0.8 nim.
. . LZ/_/‘ 2 \5/ J—- - 12, Part must be non-magnetic. _ |
§ D \ | 2 HOLES , _ 13. *Surface;imsh to be ensured by tool. | D
@ ; | s Z0iul BTHE (922 " 14. Other requ:rements are as per specification 520 V4.
- e
% , .@. 404 @ X @_ @ 15. Technologncal slot 9 may not be made.
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N R4 %3 / t 1. BHN 302...341.
N / { 2. Surface finish 2%/ to be ensured on length M and Y.
N ul 1. Difference in dimension of Y is 0% mm; Dimension K, M,
N P - 0'% mm: Dimension 11 - 0°%% mm.
. 4. Shift of axis of hole WU in relation to crater Jl along )
N dimension E should be 0*%> mm.
A 3102 : T - +0.3
- - P 5. Difference in dimension C - 07" mm.
\ s T 6. Shift of axis of hole LLl in relation to axis of threaded hole ®
along dimension Y should be 07°% mm.
_H/ 7. Dimension I1 and difference of dimension IN should be
; ' checked with ball 15.081 mm GOST 3722-81. .
| P 8. Hole 11 should be checked on depth 9** mm, hole L1} - 8"
o~ mm.
1 9. in hole 1 tool marks are permitted.
thtny . -
l FF ° ™ 3 { 2 7 } 10. Checking of deviation along pitch of crater J1 may be
i - : 5 of & e § ¥ | . replaced by checking for height difference of surface of
‘ S S g S B F o traterfrom endface H. During this height difference of hole
\ E’*:; | & - ‘F’J . N 15+05 while measuring through equally spaced points on arc
- < 3 Q S — 323° should not be more than 0.25 mm for all holes. —
\ / 3 Ay e 11. Deviation of Jongitudinal axis of hole from circumference E
\ o =403 . in areas of coming out of end faces T should not exceed
18541 0.8
' 0:3 | JIf; - 30 - |
\ 2 / . / /// Part-must be non-magnetic.
) ' / ‘ZZL/I % 13. *Surface finish to be ensured by tool. |
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MACHINED COMPONENTS (GROUP -1V)

>

SINo | ' ‘LFNo = Drawing No Nomenclature
1 6106401050 |172.40.146 RING ENGAGING EXTREME RIGHT
2 6106401051 . [172.40.147 INITIATING RING MIDDLE R.H
3 6106401052 |[172.40.148 ENGAGING RING EXTREME LH
4 6106401053 |[172.40.149 ENGAGING RING MIDDLE, LH
5 6106401065 |172.40.225 RELEASE RING III FRICTION CLUTCH
6 6101040031 |172.40.225-1 3RD FRICTION CLUTCH RELEASING RING
7 6106401068 |172.40.229 BOOSTER INNER
8 6106401070 |172.40.231 BOOSTER
9 6106401071 |172.40.232 BOOSTER
10 | 6106401084 |172.40.246 EPICYCLE OF TRAIN IV
11 | 6106401085 |172.40.247 GEAR CROWN 3RD PLANETORY GEAR SET
12 | 6106401096 [172.40.270 BOOSTER
13 | 6101040033 |172.40.270-1 BOOSTER
.14 | 6106401097 [172.40.271 CROWN
15 | 6106401098 |172.40.308 DISCHARGE RING
16 | 6101040041 [172.40.308-1 RELEASE RING
17 | 6101040042 [172.40.309 CROWN GEAR OF 2ND PLANETARY GEAR SET
18 | 6101040043 [172.40.310 CROWN GEAR OF 3RD PLANETARY GEAR SET
19 | 6101040044 [172.40.311 EPICYCLIC GEAR OF 4TH PLANETARY SET
20 | 6101040052 [172.40.319 DRUM
21 | 6101040053 [172.40.320 CROWN
22 | 6101040054 |172.40.321 BOOSTER
23 | 6101040055 |172.40.322 INNER BOOSTER
24 | 6101040056 |172.40.323 INNER BOOSTER
25 | 6101040057 [172.40.324 BOOSTER
26 | 6101040059 |172.40.326 THRUST DISK .
27 | 6101040061 [172.40.328 RIGHT HAND REAR ENGAGING RING
28 | 6101040062 |172.40.329 RIGHT-HAND MIDDLE ENGAGING RING
29 | 6101040063 |172.40.330 LEFT HAND REAR ENGAGING RING
30 | 6101040064 [172.40.331 LEFT-HAND MIDDLE ENGAGING RING
31 | 6101040108 |172.40.366 STOPPING BRAKE HOUSING (RIGHT-HAND)
32 | 6101040109 [172.40.367 STOPPING BRAKE HOUSING (LEFT-HAND)
33 | 6106404014 [172.43.008 PACKING COVER
34 | 6106401118 |[175.40.021 HOUSING OF MAIN BRAKE RH
35 | 6106401119 |175.40.022 HOUSING OF MAIN BREAKE L
36 | 6106401120 |175.40.023 BOOSTER INNER _
37 | 6106401127 [175.40.025 CROWN GEAR OF 2ND PLANETARY GEAR SET
38 | 6106401128 |175.40.026 DRUM
39 | 6106401126 |175.40.027-2 BOOSTER OUTER
40 | 6106401131 [175.40.030-1 BOOSTER
41 | 6106401132 [175.40.031 THRUST DISC
42 | 6106401146 |175.40.052 BOOSTER BODY RIGHT
43 | 6106401147 [175.40.053 HOUSING LH BOOSTER
44 | 6106402034 [175.41.050 HUB FAN STEEL 38XC
45 | 6106402035 |175.41.051 PLATE PRESSURE
46 | 6106406229 [175.45.112 TOOTHED COUPLING
47 | 6101041013 [188.41.006 FAN HUB
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MACHINED COMPONENTS (GROUP -V)

SINo |

TR Drawing No Nomenclature
1 6106208025 |[172.25.008-A GEAR
2 6106208026 |172.25.009-1 CLUSTER GEAR
3 6106208027 [172,25.010-1 CLUSTER GEAR
4 6106208028 [172.25.011-1 GEAR
5 6106851038 [172.25.092 GEAR
6 6101025012 |172.25.105 GEAR STEEL 38XC
7 6106209017 |172.26.014-1 SHAFT
8 6106209018 [172.26.016-1 GEAR
9 6106209011 [172.26.020CB CLUSTER GEAR
10 6106210116 [172.27.128 GEAR WHEEL
T 6106211061 |172.28.007-1 GEAR
12 6106208046 |172.28.009-1 GEAR
13 6106211063 [172.28.012-2 CLUSTER GEAR
«14 6106211064 |172.28.013 GEAR
15 6106211066 [172.28.015-1 GEAR
16 6101028039 |172.28.015-2 GEAR
17 6106211067 |172.28.016-2A GEAR
18 6106401033 [172.40.025 PLANET III TRAIN
19 6106401040 |172.40.040-1 SUN GEAR 11 TRAIN
20 6106401049 [172.40.204-2 DELIVERY PUMP GEAR
2 6106401074 |172.40.240 GEAR, IDLE
22 6101040039 |172.40.305 2ND SUN GEAR
23 6101040045 |172.40.312 PLANET PINION Z=15
24 6101040046 |172.40.313 PLANET PINION
25 6106404013 {172.43.006 PLANET PINION
26 6101043007 [172.43.016 PLANET PINION
27 6106407035 |172.46.053 GEAR OF DELIVERY PUMP
28 6106407047 1172.46.078 GEAR,DRIVE
29 | 6106407049 [172.46.080 GEAR SUCTICN PUMP
30 6106407057 |172.46.088 GEAR, SUCTION PUMP
31 6106401104 |175.40.004 RIGHT HAND GEAR WHEEL
32 6106401105 |175.40.005 GEAR L.H.
33 6106401164 |175.40.138 PLANET
34 6106401165 |175.40.139 PLANET
35 6106401166 |175.40.140 PLANET IV TRAIN
36 6101023081 [176.23.111 GEAR
37 6101023059 |[176.23.112 GEAR
38 6106401203 [432.40.184-4 LEFT HAND GEAR OF CONTROL LINKAGE
39 6106113089 [434.23.127 DRUM, DRIVEN
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1.IMPORTANT NOTE
Note-1 _

This is only a provisional and will be amended from time to time according to
the requirement. No addifion, deletion and reproduction will be done without
permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai —
54.

Note -2

Any instruction contained in this does not prejudice the terms and conditions of
the contract what so ever. In case of any contradiction between the contents of this
QAP and the clause in the contract, the fatter will prevail.

Note-3

The stores should be manufactured strictly only as per the drawings supplied
by the Inspection Authority and not as per the samples, if any received by the
manufacturer for guidance purpose.

Note-4

Any amendment issued by the Inspection Authority shail be incorporated in the
QAP and the records for the amendments carried out should be maintained as per the
Performa at Appendix-“A”.
Note-5

In case of any contradiction between the contents of this QAP and drawings
issued along with the contract, the latter will prevait.

2INTRODUCTION

1. This quality pian lays down the inspection and testing procedure to be carried
out on the component RIGHT HAND REAR ENGAGING RING TO DRG.NO
172.40.328 being procured indigenously. This is prepared, based on the
acceptance standards and inspection parameters ilaid down in collaborators
documents and on the inspection test standards followed in respect of similar
indigenous items,

2. This QAP is the property of Government of india and is liable for amendments
as and when required. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 084, is the inspecting Authority for this assembly. Any
query / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is aliowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP, the
inspecting Officer has the right to carry out any test to check conformance to
the paper particulars quoted in the Supply Order, which he may consider
necessary to satisfy himseif about the stores which he has to accept.

3.A1M
The QAP is aimed at standardizing the Inspection procedure and
acceptance norm for RIGHT HAND REAR ENGAGING RING TO

DRG.NO:172.40.328.
Page 4 of 15



it also aims at giving adequate information to the manufacturer on the
quality requirements so that the required quality control methods are
established. This is also meant to guide authorized Inspection Officer in his
routine inspection and to set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4. SCOPE.

This QAP outlines in general terms, the checks and methods to be used
during inspection of RIGHT HAND REAR ENGAGING RING TO DRG. NO.
172.40.328 including the technical requirements of the drawings. The
recommended Quality Plan stipulated herein is mandatory and should be
strictly adhered to.

For inspection purpose, only the latest issue of this QAP wili be made
applicable and copies of this QAP can be obtained from the issuing authority
i.e. The Sr. General Manager, Heavy Vehicles Factory, Avadi, and Chennai.

NOTE-!:

i. Tender enquiry (TE) and supply order (8.0) will be issued with QAP
stating that inspection will be done as per QAP

ii. Incase of TE, It is responsibility of the vendor to obtain the copy of QAP
and give the statement of compliance that vendor will abide by the QAP in case
supply order is placed.

iii. In case of S.0, it is the responsible of the vendor to obtained copy of
QAP and give the statement of compliance that the vendor wili follow QAP.
However, GM/HVF reserves the right to revise/update the QAP from time to
time.

5. DOCUMENTS:

a)

b)

d)

On placement of firm supply order, One set of relevant specification and
technical instructions on the subject item can be obtained by the contracior
from AHSP through DDO/HVF

Any clarification required on these documents should be obtained from the
Inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles Factory,
Avadi. Chennai — 600 054, Equivalents to the collaborators specifications and
standards will be decided only by the Inspecting Authority and should not be
unilaterally decided. For any change in the specifications, standards or written
approval, any alterations in specification can be affected and not otherwise.
The process instruction sheets supplied by the collaborators are available with
the Authority Holding Sealed Particulars, i.e. The Controlierate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concerned process sheets and connected
paper particulars should establish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, template, gauges
etc should be provided as recommended in these process sheets. If process

Page 5§ of 15



sheet / Process Book is not available the details particulars/parameters
available in the drawings to be strictly adhered.
6. ITEM USED ON:

1. 172.40CB-2CB
2. 172.40.052CBCB

7. LIST OF DRAWINGS:

Sl. NO. DRG. NO NOMENCLATURE REMARKS
1 172 40.328 RIGHT HANDFI;;igR ENGAGING ]

8. BILL OF MATERIALS: (Individual items as mentioned in table to Para 7)

—_————

3 "c‘) DRG. NO NOMENCLATURE MATERIAL SPECIFICATIONS | Qty
RIGHT HAND REAR | STEEL 20X2H4A GOST 4543-
'] 17240328 ENGAGING RING 71 1

Note: Vendor / Contractor may use approved alternate material if any specified
in drawing/ specification.* Alsc refer Para no.13.

8. CONDITIONS OF USE/STORAGE INSTRUCTIONS

This assemblyfitem should be properly packed to protect from transit / handling

damage and influence of atmospheric precipitations. In addition, the following

parameters should be ensured:

(a) The threaded parts if any shouid be covered with suitable plastic caps to

prevent damages.

{b} If the item consists of assemblies, each assembly should be packed separately.

(c) The stores are to be suitably covered for preventing ingress of dust and

Dir/entry of sunlight / moisture.

(d) The packaging slip shall contains
Certificate of testing- NABL Certificate.

Guarantee/ Warranty Certificate

(i)

(ii)
(iii)
(iv)
0

Service and maintenance instructions

Delivery Slip with lnspector’s' Acceptance Mark

Undertaking letter / certificate of conformance. (as applicable)

(e) The stores are not permitted to be stored together with oils. Petrol, acids,
alkaline and other substances to avoid damage to the metal / rubber
components.

Page 6 of 15




10. SAMPLING PLAN:

:{:' Sampling Plan Pilot Bulk
(i) Visual inspection 100% 100%
Dimensional Ge‘_nerat Inspection iev‘el 1, single
(i) Inspection 100% | sampling, Normal Inspection, AQL 2.5 of
IS 2500 (Part-i)}-2000
1 No. for each batch of raw material or
(iip) Material Inspection 1 No heat treatment iot as required by
specifications.
{iv) Acceptance test 100 % 100 %
(V) Pressure testing e —memm
Machining/Fitment/
{vi) Psir;;;{?zr;:::ﬁ;?n 01 No. 01 No. per batch / As required.
Tank
Vi) Interchangeability 02 Nos. 02 Nos. per batch fm randomly basis,
Test except selective assembly.
Test stand/Jigs/
viil) | Fixtures/Gauges/Man | 100 % 100 %
drels/etc.
ix) | Marking/ldentification 100% 100%
X) Packing/ 100% 100%
Preservation
Note:-

A New (First time supplier of this item) supplier should obtain clearance from

HMVF for bulk production which will be issued only after inspection/evaluation of pilot
samples by HVF.

11. VISUAL INSPECTION[Sampling plan as per Para- 10 (i}]

The stores are to be visually examined on 100 % of pilot /bulk and same

should be free from any defects and ali the finishing requirements shall satisfy
as indicated in technical conditions of the assembly / component drawing.

The compenents shall be checked for the following and shouid be free

from the defects:

s Defects in construction

Moisture and dust

Page 7 of 15

Cracks/Dents/Scratches
Fitment of all components
Presence of foreign particles

Corrosion of metal parts
Mechanical imperfections & distortion
Any form of deterioration of material and finishing.




Packing and preservation should be ensured as per drawings/relevant TY
specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK [Sampling plan as per Para- 10{ii}]

The dimensions of individual component, sub assembly and major
assembly shall be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampling plan. However, the
inspecting authority/rep. may at his discretion, tighten the inspection level and
acceptance quality level on the critical items and adopt check point during
manufacture,

12.1 RIGHT HAND REAR ENGAGING RING TO DRG.NO 172.40.328

1. All dimensions should be confirmed as per drawing.

2. Surface finish/Roughness should be confirmed as per drawing and
specification.

3. Place for testing hardness (Refer Drawing}.

4. Refer drawing / specification for admissible alternate manufacture in
dimensions/material if any specified for the component.

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA — 10 {iii)]

13.1

Material specimen /test bars of the components shali be in conformity as per
the material mentioned in the relevant documents/drawing. NABL test reports
for all the parameters as per relevant specifications to be submitted. Test
samples to be submitted by the vendor to HVF, if required. The material check
will be carried out as per sampling plan.* Howaver, if the manufacturer
proposes any alternative material at the stage of tender enquiry, the same has
to be approved and a written concurrence should be obtained from AHSP
through DDO/MHVF, before usage of such materials.

RIGHT HAND REAR ENGAGING RING TO DRG.NO.172.40.328

a} The component should be manufactured from STEEL 20X2H4A
GOST 4543-71.

b) Chemical properties: As per STEEL 20X2H4A GOST 4543 ~71.

CONTENT OF ELEMENTS%

\ Ni S i P Cu Ni
C Si Mn Cr AKX
0.16 0.17 0.30 1.25 3.25
fo to to to to 0.025 {0.025 | 0.30 0.30
0.22 0.37 0.60 1.65 3.65

Page 8 of 15

Note: For mass fraction of other elements refer GOST 4543-71.

c¢) Mechanical properties: As per STEEL 20X2H4A GOST 4543 -71.




Yield Uitimate | Elongation | Relative impact

point, strength, | % reduction strength
N/mm?® 1| Nimm?* of area % KCU /
(kgfimm?) | (Kgf/mm?) (Kgmicm?)
Not less than
1080 1270 (78)
(110) (130) 9 49 8

Note: For other properties refer GOST 4543-71.

14) PERFORMANCES / ACCEPTANCE TEST: RIGHT HAND REAR ENGAGING

RING TO DRG.NO: 172.40.328

1.

2'

BHN 302...341.

Teeth should be checked for smooth passage with a toothed gauge,
made as per lower deviations of mating component.

. On the profile of tooth, longitudinal marks with depth 092 mm are

permitted.

. Decreasing of base tangent length up to 189.98 mm in not more than

10 teeth is permitte_d.

_ Difference in dimension of depth of any pair of teeth should be 004

mm, excluding 10 decreased teeth.

, Deviation for longitudinal axis of crater J1 from circumference M in

areas of coming out to end faces T not exceeding 0.8 mm is permitted.

. During measuring along dimension M shift of center of sphere of crater

U relative to axis of tooth space should be 0% mm,

. Checking of deviation along pitch of crater J1 may be replaced by

checking the difference in depth of surface of crater form end face XK.
During this difference in depthof crater while measuring through equal |
segments on arc P should not be more than 0.256 mm for all
craters,

. On dotted line of surfaces of crater (see B) tocl marks and surface

finish Rz=40 micronsis permitted.

10. Difference of dimension H — 0*%%7 mm,

11. Decreasing of dimension M up to diameter 506.35 mm is permitted.

12. Part must be non-magnetic.

13, Other requirements are as per specification 520.7Y1,
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GEAR DETAILS:

5

Module n
Number of tooth £ 168
Profile angle, oy 20°
2 | St sl 07
G | Semfmerertemem (¢t 0.2
Fillet radius o’ 003
Modification coefficient g,

X
Base tangent Iehgth . W1l 7 70 8 9*0 4
' d

Reference circle diameter ) 04_
.ofd f ted
o T rawing of mate 1724035035

15) FITMENT AND PERFORMANCE TEST:

a. Pilot samples should be checked for fitment and Performance test to
ascertain the efficacy of the system under different operating conditions by
fitting in higher assembly and repeating it for functional checks, wherever
required.

b. ltems of Bulk supplies may be subjected to performance trial in tank in
case of repeated failure/defects during exploitation.

EXPLANATORY NOTE:

1) Stage wise process and inspection of the component as specified in TD
Book/ Process Book/ illustration book/specification is to be confirmed
by the supplier during manufacturing the components.

2) Firm shall submit details of manufacturing process, inspection process
and also reports for the same to HVF.

3) If required/applicable HVF shall witness/verify stage wise inspection
fprocess details during manufacturing of the components.

4) The component may be subject to endurance test, when fitted in higher
assembly as specified in process /illustration /TD beok.

16) INTERCHANGEABILITY:
The assemblies/component should be interchangeable component wise
and assembly wise, except the Component are to be supplied as a set and to
he assembled selectively as per sampiing plan.
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17) CALIBRATION CHECKS
© (TEST STANDSNIGS/FIXTUERS/IGAUGES/INSTRUMENTS):

The supplier / Contractor should have suitable Instruments, Test Stand,
jigs, fixture, mandrels and gauges fo carry out quality checks, to ensure
conformance of components/assembly as per drawing and Specification /T.R
points,

The supplier/contractor should submit calibration reports  for
instruments/fixtures/gauges/mandrels etc., which are used during process of
inspection activities. '

18) MARKING/IDENTIFICATION
Marking of the items is 10 be carried out as called for in the relevant drawing,
drawing/T.R points.

Inscription if any on the components is to be carried out as called for in the
drawing/T.R points. Unless otherwise specified in the drawing/ specification,
marking should not be carried out over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are to be carried out.
Suitable method can be adopted, provided that the above parameters are
legible and considering the parameters mentioned in the drawing and
specification.

19) PRESERVATION CHECK

a) Preservative coatings are to be stricily adhered tc as called for in the
drawing. However, equivalent BIS Standards can also be followed, subject
to the thickness of the coating/preservative is maintained as per the
drawing/specification.

b) Other preservations as necessary 1o prevent damages due to moisture and
dust during process, storage and transit are to be carried out. Conventional
Methods can also be resoried to.

20) PACKING CHECK
Components / Assemblies are to be packed separately to avoid
damages during transit / handling of the same. Part No. and No. of sets are to
be marked on the packing.
Packing and preservation should be ensured as per drawings/relevant

TY specification (To be ensured on receipt at consignee end).
Finished products shall be wrapped { packed using black and opaque
polyethylene sheet or bags.

21) DOCUMENTATION

I. Firm has to maintain all the documents as per QAP with respect to the
Sl.No.to have traceability.
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il. Vendor has to submit Bill of materials, Material test reports, Class ‘'C’
fendurance fest reports  (wherever specified in drawing/TY
specification/QAP) and Complete PIR (pre-inspection report)at the time
of offering the item for inspection. HVF will commence inspection only
after scrutiny of these documents.

ji. The testing/inspection responsibility to test all the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
{enclosed).

iv. Pre inspection reports (PIR) of firm like, 1. Chemical analysis (NABL
Certificate), 2.Mechanical properties (NABL Certificate), 3. Pre-forming
process, 4. Coating cerfification. 5. Calibration reports of instruments

and 6. 100 % Dimensional inspection reports.

22) REFERENCE:

a) Drawing No: 172.40.328
h) Material specification as per drawing:
STEEL 20X2H4A GOST 4543-71.
¢} GOST 4543-71.
d) Specification 520 TY1.
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ANNEXURE-A

INSPECTION
SL. ASSEMBLY/SU | TESTS/ANSPECTION | STANDARDS TO BE ACCEPTANCE
No. | CATEGORY | "5 uSSEMBLY | PARAMETERS REFERRED CRITERIA RESPONSIBILITY | REMARKS
Firm | HVF | DGQA
Pre inspection | Firm has to produced Confirm to drawing and _
1 reports {PIR) of | all the document as Mwmﬂwﬁjmm:ﬁ%“m%% t QAP as per bili of P W R Aowowswﬂw_.i
firm per Para 21 (iv) g ) material '
Bill of material Firm has to prepare Refer QAF Para no: 8 100% by firm/
2 (BOM) the BOM as per QAP or itemn list, Confirm to QAP. Pl R vendor.
Chemical composition All the values to confirm SP followed
3 Material tests & Mechanical / As per~GOST 4543-71. with QAP { Para p W R by HVE
RIGHT HAND Physical Properties no:13.1 (a), {b) & (c)) y RvE.
REAR
4 ENGAGING Hardness Hardness Refer QAP Para no: Confirm to QAP Para P W R 8P followed
RING checks 302...341 (BHN) 14(1) no: 14(1) by HVF.
TO DRG. 100% by firm/
5 NO Dimensional | Dimensions as per the Refer drawing /QAP Confirm to drawing and B Wi R vendor SP
172.40.328 checks drawing Para no: 12.1 QAP foliowed by
HVF,
¢ Firm has to make
Marking / . o . Confirm to QAP Para 100% by firm/
3] traceability marking / traceability | Refer QAP Para no; 18 Ho. 18 P vV R vendor.
records,
Preservation & | I hastomake oo onp boener 19 | Confirm 1o QAP Para 100% by firm/
7 packing Preservation & & 20 no: 18 & 20 P v R vendor
packing records . A
Note:
For conformity of the items (Chemical/Physical/Mechanical properties).
1. One sample per heat / batch shall be tested under NABL Lab/Govt. Approved lab by firm. In case of non-compliance to standards entire lot shall be rejected or
not fo use in production further,
2. For cross conformation of material, manufacturer has to submit test sample pieces for the iterns used / test slab and button for rubber items / HVF will draw
samples from supplied lot for Witnessing (W) at HVF premises. in case of non-compliance to standards entire lot will be rejected.
P- Perform W- Withess V-Verify R-Raview
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1.IMPORTANT NOTE

Note-1
This is only a provisional and wiil be amended from time to time according to

the requirement. No addition, deletion and reproduction wili be done without
permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai —
54,

Note -2
Any instruction contained in this does not prejudice the terms and conditions of

the contract what so ever. in case of any contradiction between the contents of this
QAP and the clause in the contract, the fatter will prevail.

Note-3

The stores should be manufactured strictly only as per the drawings supplied
by the Inspection Authority and not as per the samples, i any received by the
manufacturer for guidance purpose.

Note-4
Any amendment issued by the Inspection Authority shall be incorporated in the

QAP and the records for the amendments carried out shouid be mainiained as per the
Performa at Appendix-"A’.
Note-5

In case of any contradiction between the contents of this QAP and drawings
issued along with the contract, the latter will prevail.

2.INTRODUCTION

1. This quality plan lays down the inspection and testing procedure to be carried
out on the component LEFT HAND REAR ENGAGING RING TO DRG.NC
172.40.330 being procured indigenously. This is prepared, based on the
acceptance standards and inspection parameters laid down in collaborators
documents and on the inspection test standards followed in respect of similar
indigenous items.

2. This QAP is the property of Government of India and is liable for amendments
as and when required. The 8r. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054, is the inspecting Authority for this assembly. Any
guery / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is allowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP, the
inspecting Officer has the right to carry cut any test fo check conformance to
the paper particulars quoted in the Supply Order, which he may consider
necessary to satisfy himself about the stores which he has to accept.

3.AIM
The QAP s aimed at standardizing the Inspection procedure and
acceptance norm for LEFT HAND REAR ENGAGING RING TO

DRG.NO:172.40.330.
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It also aims at giving adequate information o the manufacturer on the
quality requirements so that the required quality control methods are
established. This is also meant to guide authorized Inspection Officer in his
routine inspection and to set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4. SCOPE:

This QAP outlines in general terms, the checks and methods to be used
during inspection of LEFT HAND REAR ENGAGING RING TO DRG. NO.
172.40.330 inciuding the technical requirements of the drawings. The
recommended Quality Plan stipulated herein is mandatory and should be
strictly adhered to.

For inspection purpose, only the latest issue of this QAP will be made
applicable and copies of this QAP can be obtained from the issuing authority
ie. The Sr. General Manager, Heavy Vehicles Factory, Avadi, and Chennai.

NOTE-:

i Tender enquiry (TE) and supply order (S.0) will be issued with QAP
stating that inspection will be done as per QAP.,

it. Incase of TE, It is responsibility of the vendor to obtain the copy of QAP
and give the statement of compliance that vendor will abide by the QAP in case
supply order is placed. '

. In case of S.0, it is the responsible of the vendor to obtained copy of
QAP and give the statement of compliance that the vendor will follow QAP
However, GM/HVF reserves the right to revise/update the QAP from time to
time.

5. DOCUMENTS:

a)

b)

d)

On placement of firm supply order, One set of relevant specification and
technical instructions on the subject item can be obtained by the contractor
from AHSP through DDO/HVF

Any clarification required on these documents should be obtained from the
Inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054. Equivalents to the collaborators specifications and
standards will be decided only by the inspecting Authority and should not be
unilaterally decided. For any change in the specifications, standards or written
approval, any alterations in specification can be affected and not otherwise.
The process instruction sheets supplied by the collaborators are available with
the Authority Holding Sealed Particulars, i.e. The Controllerate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concerned process sheets and connected
paper particulars should establish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, template, gauges
etc should be provided as recommended in these process sheets, If process
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sheet / Process Book is not available the details particulars/parameters
available in the drawings to be strictly adhered.

6.1TEM USED ON;

1. 172.40CB-1CB
2. 172.40.053CBCB

7. LIST OF DRAWINGS:

Sk NO.

DRG. NO

NOMENCLATURE REMARKS

1

172.40.330

LEFT HAND REAR ENGAGING RING -

8. BILL OF MATERIALS: (Individual items as mentioned in table to Para 7)

:g DRG. NO NOMENCLATURE MATERIAL SPECIFICATIONS | Qty
LEET HAND REAR STEEL 20X2H4A GOST 4543-
1| 17240.330 ENGAGING RING 71 1

Note: Vendor / Contractor may use approved alternate material if any specified

in drawing/ specification.* Also refer Para no.13.

9. CONDITIONS OF USE/STORAGE INSTRUCTIONS

This assembly/itemn should be properly packed to protect from transit / handling

damage and influence of atmospheric precipitations. In addition, the following

parameters should be ensured:

(a) The threaded parts if any should be covered with suitable plastic caps to

prevent damages.

(b} If the item consists of assemblies, each assembly should be packed separately.

(¢} The stores are to be suitably covered for preventing ingress of dust and

Dirt/entry of suniight / moisture.

(d) The packaging slip shali contains
i Certificate of tasting- NABL Certificate.

0)

(it}
(iii)
(iv)
(v)

Guarantee/ Warranty Certificate

Service and maintenance instructions

Delivery Slip with Inspector's Acceptance Mark

Undertaking letter / certificate of conformance.(as applicable)

(e) The stores are not permitted to be stored together with oils. Petrol, acids,
alkaline and other substances to avoid damage to the metal / rubber
components.
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10. SAMPLING PLAN:

S;'. Sampling Plan Pilot Bulk
(i) Visual Inspection 100% 100%
Dirmensional General Inspection level Ml single
(ii) Inspection 100% | sampiing, Normai inspection, AQL 2.5 of
IS 25600 (Part-1)-2000
1 No. for each batch of raw material or
(iii) Material Inspection 1 No heat treatment lot as required by
specifications.
(iv) Acceptance test 100 % 100 %
(V) Pressuretesting | - |
Machining/Fitment/
(vi) P:{gﬁ;?:’;::;ﬁ;j’“ 01 No. 01 No. per batch /As required,
Tank
.. interchangeability 02 Nos. per batch on randomily basis,
vii} 02 Nos. .
Test except selective assembly.
Test stand/Jigs/
viil) | Fixtures/Gauges/Man | 100 % 100 %
dreisfetc.
iX) | Marking/ldentification | 100% 100%
X) Packing/ 100% 100%
Preservation
Note:-

A New (First time suppiier of this item

HVF for bulk production which will be issued
samples by HVF.

11. VISUAL INSPECTION[Sampling plan as per Para- 10 (i)]

) supplier should obtain ciearance from
only after inspection/evaluation of pilot

The stores are to be visuaily examined on 100 % of piiot /bulk and same

should be free from any defects and al

as indicated in technicat conditions of the assembly / com
The components shall be checked for the followi

from the defects:

Defects in construction
Cracks/Dents/Scratches

Fitment of all compaonents
Presence of foreign particles
Moisture and dust

Corrosion of metal parts
Mechanical imperfections & disto
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+ Any form of deterioration of material and finishing.

Packing and preservation should be ensured as per drawings/relevant TY
specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK [Sampling plan as per Para-~ 10(ii}]

The dimensions of individual component, sub assembly and major
assembly shall be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampling plan. However, the
inspecting authority/rep. may at his discretion, tighten the inspection level and
acceptance quality level on the critical items and adopt check point during
manufacture.

12.1 LEFT HAND REAR ENGAGING RING TO DRG.NO 172.40.330

1. Alf dimensions should be confirmed as per drawing.

2. Surface finish/Roughness should be confirmed as per drawing and

specification.

Place for testing hardness (Refer Drawing).

4. Refer drawing / specification for admissible alternate manufacture in
dimensions/material if any specified for the component,

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA - 10 (iii)]

Material specimen ftest bars of the components shall be in conformity as per
the material mentioned in the relevant documents/drawing. NABL test reporis
for all the parameters as per relevant specifications to be submitted. Test
samples tc be submitted by the vendor to HVFE, if required. The material check
will be carried out as per sampling plan.* However, if the manufacturer
proposes any alternative material at the stage of tender enquiry, the same has
to be approved and a written concurrence shouid be obtained from AHSP
through DDO/HVFE, before usage of such materials.

13.1 LEFT HAND REAR ENGAGING RING TO DRG.NO.172.40.330

a) The component should be manufactured from STEEL 20X2H4A
GOST 4543-71.

b} Chemical properties: As per STEEL 20X2H4A GOST 4543 -71.

w

CONTENT OF ELEMENTS%
) Ni § | P | Cu | Ni
C Si Mn Cr | AKX
0.16 0.17 0.30 125 3.25
o to to to o 0.025 { 0.025 | 0.30 0.30
0.22 0.37 0.60 1.65 3.65
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¢} Mechanical propeﬁies: As per STEEL 20X2H4A GOST 4543 -71.

Yield Ultimate | Elongation | Relative Impact
point, strength, ' % reduction strength
N/imm? /| N/mm? of area % KCU /
{(kgfimm?) | (Kgf/mm?) {(Kgmicm?)
Not less than
1080 1270 (78)
(110) (130) e 45 8

Note: For other properties refer GOST 4543-71.

14) PERFORMANCES / ACCEPTANCE TEST: LEFT HAND REAR ENGAGING

RING TO DRG.NO: 172.40.330

1.

2.

BHN 302..,341.

Teeth should be checked for smooth passage with a toothed gauge,
made as per lower deviatlions of mating component.

- On the profile of tooth, Jongitudinal marks with depth 02 mm are

permitted.

. Decreasing of base tangent length up to 169.99 mm in not more than

10 teeth is permitted,

- Difference in dimension of depth of any pair of teeth should be 094

mm, excluding 10 decreased teeth.

. Deviation for longitudinal axis of crater 1 from circumference M in

areas of coming out to end faces T not exceeding 0.8 mm is permitted.

. During measuring along dimension M shift of center of sphere of crater

W relafive to axis of tooth space should be 095 mm.

- Checking of deviation zlong pitch of crater Ji may be replaced by

checking the difference in depth of surface of crater from end face M.
BDuring this height difference of crater while measuring through equally
spaced points on arc P should not be moare than 0.25 mm for all
carters.

. On dotted line of surfaces of crater (see B) tool marks and surface

finish Rz = 40 microns is permitted.

10. Difference of dimension H — 0*297 py iy,

11. Decreasing of dimension I up to diameter 506.35 mim is permitted.

12, Part must be non-magnetic.

13, Other requirements are as per specification 520.TY1.
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GEAR DETAILS:

Module 77 3
Number of tooth. z 168

o Profile angle 154 20°

R

2 | Soiom clearance c”| o8z

Fillet radius Tr 0 +o2

ffo?mﬁngggpon coefficient X o
Base tangent iength Wl 77 0, 85 g:g
Reference drde diameter o S04
ot cammemens 172.40.502

15) FITMENT AND PERFORMANCE TEST:

a. Pilot samples should be checked for fitment and Performance test to
ascertain the efficacy of the system under different operating conditions by
fitting in higher assembly and repeating it for functional checks, wherever
required.

b. Htems of Bulk supplies may be subjected to performance trial in tank in
case of repeated failure/defects during exploitation.

EXPLANATORY NOTE:

1) Stage wise process and inspection of the component as specified in TD
Book/ Process Book/ illustration book/specification is to be confirmed
by the supplier during manufacturing the components.

2) Firm shail submit details of manufacturing process, inspection process
and also reports for the same to HVF.

3) If requiredfapplicable HVF shall witness/verify stage wise inspection
lprocess details during manufacturing of the components.

4) The component may be subject to endurance test, when fitted in higher
assembly as specified in process / illustration /TD book.

16) INTERCHANGEABILITY:
The assemblies/component should be interchangeable component wise
and assembly wise, except the Component are to be supplied as a set and to
be assembled selectively as per sampling plan.
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17) CALIBRATION CHECKS
{TEST STANDS/JIGS/FIXTUERS/GAUGES/INSTRUMENTS):

The supplier / Contractor should have suitable Instruments, Test Stand,
jigs, fixture, mandrels and gauges to carry out quality checks, to ensure
conformance of componenis/assembly as per drawing and Specification /T.R
points.

The supplier/contractor should submit calibration reports for
instruments/fixtures/gauges/mandrels etc., which are used during process of
inspection activities.

18} MARKING/IDENTIFICATION
Marking of the items is to be carried out as called for in the relevant drawing,
drawing/T.R points.

Inscription if any on the components is to be carried out as called for in the
drawing/T.R points. Unless otherwise specified in the drawing/ specification,
marking should not be carried out over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are fo be carried out.
Suitable method can be adopted, provided that the above parameters are
legible and considering the parameters mentioned in the drawing and
specification.

19) PRESERVATION CHECK

a) Preservative coatings are to be strictly adhered to as called for in the
drawing. However, equivalent BIS Standards can also be followed, subject
to the thickness of the coating/preservative is maintained as per the
drawing/specification.

b) Other preservations as necessary fo prevent damages due to moisture and
dust during process, storage and transit are to be carried out. Conventional
Methods can also be resorted to.

20) PACKING CHECK
Components / Assemblies are to be packed separately to avoid
damages during transit / handling of the same. Part No. and No. of sets are 1o
be marked on the packing.
Packing and preservation should be ensured as per drawings/relevant

TY specification (To be ensured on receipt at consignee end).
Finished products shall be wrapped / packed using black and ocpaque
polyethylene sheet or bags.

21) DOCUMENTATION

i Firm has to maintain all the documents as per QAP with respect to the
Si.No.to have traceability.
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H. Vendor has to submit Bill of materials, Material test reports, Class ‘C’
/Endurance test reports (wherever specified in drawing/TY
specification/QAP) and Compiete PIR (pre-inspection report)at the time
of offering the item for inspection. HVF will commence inspection cnly
after scrutiny of these documents.

fii. The testingfinspection responsibility to test all the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
{enclosed).

iv. Pre inspection reports (PIR) of firm like, 1. Chemical analysis (NABL
Certificate}, 2.Mechanical properties (NABL Certificate), 3. Pre-forming
process, 4. Coating certification. 5. Calibration reports of instruments
and 6. 100 % Dimensional inspection reports.

22) REFERENCE:
a} Drawing No: 172.40.330

b) Material specification as per drawing:
STEEL 20X2H4A GOST 4543-71.

¢) GOST 4543-71.
d) Specification 520 TY1.
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ANNEXURE-A

INSPECTION
SL., ASSEMBLY/SU | TESTS/ANSPECTION | STANDARDS TO BE ACCEPTANCE
No. | CATEGORY | "By SSEMBLY | PARAMETERS REFERRED CRITERIA RESPONSIBILITY | REMARKS
Firm | HVYF | DGQA
Pre inspection | Firm has to produced | Confirm to drawing and
1 reports (PIR) of | all the document as wﬂmﬂ_ﬂaw ;w_m%% QAP as per bill of P | v R aww:wwwﬂi
firm per Para 21 (iv) 9 ' material )
Bill of material Firm has to prepare Refer QAP Para no: 8 , 100% by firm/
2 (BOM) the BOM as per QAP or item list. Confirm to QAP. P 1V R vendor
Chemical composition All the values {o confirm SP followsd
3 Material tests & Mechanical / As per-GOST 4543-71. with QAP ( Para P WiV R by HVF
LEFT HAND Physical Properties n0:13.1 (a), (b) & (c)} y |
REAR _
4 ENGAGING Hardness Hardness Refer QAP Para na: Confirm to QAP Para P WA R SP foliowed
RING checks 302...341 (BHN) 14{1) no: 14(1) by HVF.
TO DRG. _ 160% by firm/
5 NO Dimensional Dimensions as per the Refer drawing /QAP Confirm to drawing and P WP R vendor SP
172.40.330 checks drawing Para no: 12.1 QAP followed by
HVF.
: Firm has to make . )
Marking / ; - . Confirm to QAP Parz 100% by firm/
8 traceability marking / traceability | Refer QAP Para no: 18 no: 18 p vV R vendor.
records.
Preservationa | imhastomake o o e Parano: 19 | Confirm fo QAP Para 100% by firm/
7 packing Preservation & & 20 no: 19 & 20 P v R vendor.
packing records . )
Note:
For conformity of the items (Chemical/Physical/Mechanicat properties}.
1. One sample per heat / batch shall be tested under NABL Lab/Govt. Approved lab by firm. In case of non-compliance to standards entire lot shalt be rejected or
not to use in production further,
2. For cross conformation of material, manufacturer has to submit test sample pieces for the items used / test slab and button for rubber items / HVF will draw
samples from supplied fot for Witnessing (W) at HVF premises. In case of non-compliance to standards entire ot will be rejected.
P- Perform W- Witness V-Verify R-Review

Page 13 of 15



A-A O

A [}
- u B
)
i
~-1E7]add]
fl
o B kT
:’ a o
2] ¥ * & "
L Vi % 3
3 3t g
i 18
1;;CMTERS ~
T
) 2502
=
o
s
Rerf _“E.L ...__:v /E.rﬁﬂ -
2wy
O [J
2 L
an ALTERNATE

3 Bopunmn

56 11 o A4 1o }{“
AR ]
8 /
| : /
Yup
| N
£
ALTERMATE ¥
[ 151} Bopuasm
223
MY

FIG: LEFT HAND REAR ENGAGING RING TC DRG. NO 172.40.330
{For reference only)

Page 14 of 15



APPENDIX ‘A’

RECORD OF AMENDMENTS

Sl Amendment No. & Amended by Date of initial
No date insertion

Page 15 of 15




RESTRICTED
(DRAFT/PROVISIONAL)
QUALITY ASSURANCE PLAN
FOR
(LEFT HAND MIDDLE ENGAGING RING)

DRG.NO. 172.40.331

(LF NO: 6201040064)

No HVF/T-72C/QAP/40/LEFT HAND MIDDLE ENGAGING
RING/242685 - 00

ISSUE No: 00 DATE: NOV- 2021

QUALITY ASSURANCE (RIG-SUB ASSEMBLY)

HEAVY VEHICLES FACTORY

AVADI CHENNAI - 600 054

Page 1 of 14



QUALITY ASSURANCE PLAN (QAP)
FOR

LEFT HAND MIDDLE ENGAGING RING

DRG. NO. 172.40.331

PREPARED BY REVIEWED BY j,
M“&-.:'.";!’v:-&--wtj"'ﬂ
Q& IIII :_}( :\‘w\ﬁ:w‘" ((((( N
R ) (HANUMANTHA RAO GOLLA)
JWM/QA (RIG-SA) JWM/QA (RIG-SA / TA)

APPROVED BY

HHAM BIJLWAN )

(S
\ AWM/QA-RIG-(SA)

ISSUED BY
QUALITY ASSURANCE (RIG- SUB ASSEMBLY)

HEAVY VEHRICLES FACTORY
AVADI CHENNAI — 600 054

Page 2 of 14



Sl no CONTENTS PAGE .No.
1. IMPORTANT NCTES 4
2. INTRODUCTION 4
3. AlM 4
4. SCOPE 5
3. DOCUMENTS 5
8. ITEM USED ON 6
7. LIST OF DRAWINGS 6
8. BILL OF MATERIAL 8
9. CONDITIONS OF USE/ STORAGE INSTRUCTIONS 8
10. SAMPLING PLAN 7
11. VISUAL INSPECTION 7
12. DIMENSIONAL CHECKS 8
13. MATERIAL CHECKS 8
14. ACCEPTANCE / PERFORMANCE TESTS 9
15. FITMENT AND PERFORMANCE TEST 10
16. INTERCHANGEABILITY 10
17. CALIBRATION CHECKS 10
18. MARKING/IDENTIFICATION 10
19. PRESERVATION CHECK 11
20. PACKING CHECK 11
21. DOCUMENTATION 11
22. REFERENCE 11
23. ANNEXURE-A 12
24. FIGURE 13
25. APPENDIX-A 14

Page 3 of 14




1.IMPORTANT NOTE
Note-1

This is anly a provisional and will be amended from time to time according to
the requirement. No addition, deletion and reproduction will be done without
permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai —
54.
Note -2

Any instruction contained in this does not prejudice the terms and conditions of
the contract what so ever. In case of any coniradiction between the contents of this
QAP and the clause in the contract, the latter will prevail.

Note-3

The stores should be manufactured strictly only as per the drawings supplied
by the Inspection Authority and not as per the samples, if any received by the
manufacturer for guidance purpose.

Note-4
Any amendment issued by the Inspection Authority shali be incorporated in the
QAP and the records for the amendments carried out should be maintained as per the
Performa at Appendix-"A”. '
Note-5
In case of any contradiction between the contents of this QAP and drawings
issued along with the contract, the latter will prevail.

2.INTRODUCTION
1. This quality pian lays down the inspection and testing procedure to be carried
. out on the component LEFT HAND MIDDLE ENGAGING RING TO DRG.NO
172.40.331 being procured indigenously. This is prepared, based on the
acceptance standards and inspection parameters {aid down in collaborators
documents and on the inspection test standards followed in respect of similar
indigenous items.

2. This QAP is the property of Government of India and is liable for amendments
as and when required. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054, is the inspecting Authority for this assembly. Any
query / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is ailowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP, the
inspecting Officer has the right to carry out any test to check conformance to
the paper particulars quoted in the Supply Order, which he may consider
necessary to satisfy himself about the stores which he has to accept.

3.AIM

The QAP is aimed at standardizing the Inspection procedure and
acceptance norm for LEFT HAND MIDDLE ENGAGING RING TO

DRG.NO:172.40.331.
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it also aims at giving adequate information {o the manufaciurer on the
quality requirements so that the required quality control methods are
established. This is also meant fo guide authorized inspection COfficer in his
routine inspection and fo set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4. SCOPE:

This QAP outlines in general terms, the checks and methods to be used
during inspection of LEFT HAND MIDDLE ENGAGING RING TO DRG. NO.
172.40.331 inciuding the technical requirements of the drawings. The
recommended Quality Plan stipulated herein is mandatory and should be
strictly adhered to.

For ingpection purpose, only the latest issue of this QAP will be made
applicable and copies of this QAP can be obiained from the issuing authority
i.e. The Sr. General Manager, Heavy Vehicles Factory, Avadi, and Chennai.

NOTE-L

i. Tender enquiry (TE) and supply order (8.0} will be issued with QAP
stating that inspection will be done as per QAP.

i In case of TE, It is responsibility of the vendor to obtain the copy of QAP
and give the statement of compliance that vendor will abide by the QAP in case
supply order is placed.

ii. In case of 8.0, it is the responsible of the vendor to obtained copy of
QAP and give the statement of compliance that the vendor will follow QAP,
However, GM/HVF reserves the right to revise/update the QAP from time to
time.

5. DOCUMENTS:

a)

o)

)

d)

On placement of firm supply order, One set of reievant specification and
technical instructions on the subject ifem can be obtained by the contractor
from AHSP through DDO/HVF

Any ciarification required on these documents should be obtained from the
inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054. Equivalents o the coliaborators specifications and
standards will be decided only by the Inspecting Authority and should not be
unilaterally decided. For any change in the specifications, standards or written
approval, any alterations in specification can be affected and not otherwise.
The process instruction sheets supplied by the coliaborators are available with
the Authority Holding Sealed Particulars, i.e. The Controllerate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concerned process sheets and connected
paper particuiars should establish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, template, gauges
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etc shouild be provided as recommended in these process sheets. If process
sheet / Process Book is not available the details particulars/parameters
available in the drawings to be strictly adhered.

6. [TEM USED ON:

1. 172.40.067CBCB
7. LIST OF DRAWINGS:

SI.NO. | DRG.NO NOMENCLATURE REMARKS
1 172.40.331 LEFT HAND M;?séff ENGAGING _

8. BiLL OF MATERIALS: (individual items as mentioned in table to Para 7)

:é DRG. NO NOMENCLATURE MATERIAL SPECIFICATIONS | Qty
LEFT HAND MIDDLE | STEEL 20X2H4A GOST 4543-
1 17240331 ENGAGING RING 71 !

Note: Vendor / Contractor may use approved alternate material if any specified

in drawing/ specification.* Also refer Para no.13.

9. CONDITIONS OF USE/STORAGE INSTRUCTIONS

This assembly/item should be properly packed to protect from transit / handling

damage and influence of atmospheric precipitations. in addition, the foliowing

parameters should be ensured:

(a) The threaded paris if any should be covered with suitable plastic caps to

prevent damages.

{b) If the item consists of assemblies, each assembly should be packed separately.

(¢} The stores are to be suifably covered for preventing ingress of dust and

Dirt/fentry of sunlight / moisture.

(d} The packaging slip shall contains
i Certificate of testing- NABL Certificate.

(i)

(i)
(iii)
(iv)
(v)

Guarantee/ Warranty Certificate

Service and maintenance instructions

Delivery Slip with inspector's Acceptance Mark

Undertaking letter / certificate of conformance (As applicable).

(e) The stores are not permitted to be stored together with oils. Petrol, acids,
alkaline and other substances to avoid damage to the metal / rubber
components.
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10. SAMPLING PLAN:

Sl Sampling Plan Pilot Bulk
No.

(i) Visual Inspection 100% 100%

Dimensional General Inspection level ilf, single
(i) inspection 100% sampling, Normal inspection, AQL 2.5 of
1S 2500 (Part-H)-2000
1 No. for each batch of raw material or
(iii) Material Inspection 1 No heat treatment lot as required by
specifications.
(iv) Acceptance test 100 % 100 %
{v) Pressure testing ———— b e
Machining/Fitment/
(vi) P;gﬁg?i:g:;{:ﬁ" 01 No. 01 No. per batch/ As required.
Tank
. Interchangeability 02 Nos. per batch on randemly basis,
vii) 02 Nos. .
Test except selective assembly.
Test stand/Jigs/
viii} | Fixtures/Gauges/Man | 100 % 100 %
drels/ete.
ix} | Marking/ldentification | 100% 100%
X) Packing/ 100% 100%
Preservation
Note:-

A New (First time supplier of this item) supplier should obtain clearance from

HVE for bulk production which will be issued only after inspectionfevaluation of pilot
samples by HVF.

11. VISUAL INSPECTION[Sampling plan as per Para- 10 (i)]

The stores are to be visually examined on 100 % of pilot /bulk and same

should be free from any defects and all the finishing requirements shall satisfy
as indicated in technical conditions of the assembly / component drawing.

The components shall be checked for the following and should be free

from the defects:

» Defects in construction

Moisture and dust
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Cracks/Dents/Scraiches
Fitment of all componenis
Presence of foreign particles

Corrosion of metal parts




« Mechanical imperfections & distortion
» Any form of deterioration of material and finishing.

Packing and preservation should be ensured as per drawings/relevant TY
specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK [Sampling plan as per Para- 10(ii)]

The dimensions of individual component, sub assembly and major
assembly shall be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampling ptan. However, the
inspecting authority/rep. may at his discretion, tighten the inspection level and
acceptance quality level on the critical items and adopt check point during
manufacture.

12.1 LEFT HAND MIDDLE ENGAGING RING TO DRG.NO 172.40.331

1. All dimensions should be confirmed as per drawing.

2. Sudace finish/Roughness should be confimed as per drawing and

specification,

Place for festing hardness (Refer Drawing).

4. Refer drawing / specification for admissible altemate manufacture in
dimensions/material if any specified for the component.

w

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA - 10 (jii}]

13.1

Material specimen /test bars of the components shall be in conformity as per
the material mentioned in the relevant documents/drawing. NABL test reporis
for all the paramesters as per relevant specifications to be submitted. Test
samples to be submitted by the vendor to HVF, if required. The material check
will be carried out as per sampling plan. * However, if the manufacturer
proposes any alternative material at the stage of tender enquiry, the same has
to be approved and a written concurrence should be obtained from AHSP
through BDO/HVF, before usage of such materials.

LEFT HAND MIDDLE ENGAGING RING TO DRG.NO.172.40.331

a) The component should be manufactured from STEEL 20X2H4A
GOST 4543-71.

b) Chemical properties: As per STEEL 20X2H4A GOST 4543 ~71.

CONTENT OF ELEMENTS %

\ Ni S | P | Cu | Ni
C Si Mn Cr MAX
0.16 0.17 0.30 1.25 3.25
to o 1o to to 0.025 1 0.0251 0.30 ¢.30
022 .37 0.60 1.65 3.65

Note: For mass fraction of other elements refer GOST 4543-71.
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¢) Mechanical properties: As per STEEL 20X2H4A GOST 4543 —-71.

Yield Ultimate | Elongation | Relative impact
point, stren agth % reduction strength
N/mm? /| N/mm of area % KCu/
(kgf/mm?) | (Kgfimm?) (Kgmicm?)
Not less than
1080 1270 (78)
(110) (130) 9 45 8

Note: For other properties refer GOST 4543-71.
14) PERFORMANCES / ACCEPTANCE TEST: LEFT HAND MIDDLE ENGAGING

RING TO

BRG.NO: 172.40.331

1.

2.
3.

2.

5.
6.

1.

12.

13.
14,
15.

BHN 202...343. |
Suiface finish 2{5/ o be ensured on length 4 and V.

Difference in dimension of L{ is 07%% mm; Dimsnsion K, M,
P - 0% mm; Dimension M - 0*%% mm. -

Shift of axis of hcaie W in relation to hole N a!ong dlmens;an
E should be o*%% mm.
Difference in dimension C should be 03 m

Shift of axis of hcle il in relation io axis of threaded hole ©
along dimension 4 should be 0%%% mm.

. Dimension a__nd difference of dimension 1 should ba
checked with ball @15.081 mm GOST 3722-81.

mn.

. Hole U should be checked on depth §** mm, hole U - 8*3

.

. In hole W tool marks are parmitted.

Checking of deviation along pitch of crater [ may be
replaced by checking for height difference of surface of
crafer from endface H. In this case height difference of evater
while measuring through equal cuttings on arc 323° shouid

not-be rmore than 0.25 mm for all crater.

_Deviation of longitudinal axis of crater from circumference E
in areag of coming out of end faces T should not exceed
O0.8.pm.

Part must be non-magnetic.
*Suﬁac&ﬁmsh o be ensured by tool.
Other requirernents are as per specification 520 TY't

Technological slot @ may not be made.
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15) FITMENT AND PERFORMANCE TEST:

a. Pilot samples should be checked for fitment and Performance test to
ascertain the efficacy of the system under different operating conditions by
fitting in higher assembly and repeating it for functional checks, wherever
required. _

b. ltems of Bulk supplies may be subjected to performance frial in tank in
case of repeated failure/defects during exploitation.

EXPLANATORY NOTE:

1} Stage wise process and inspection of the component as specified in TD
Book/ Process Book/ illustration book/specification is to be confirmed by
the supplier during manufacturing the components.

2) Firm shall submit details of manufacturing process, inspection process
and also reports for the same to HVF.

3) If required/applicable HVF shall withess/verify stage wise inspection
/process details during manufacturing of the components.

4) The component may be subject to endurance test, when fitted in higher
assembly as specified in process / illustration /TD book.

16) INTERCHANGEABILITY:
The assemblies/component should be interchangeable component wise
and assembly wise, except the Component are fo be supplied as a set and to
be assembled selectively as per sampling plan.

17) CALIBRATION CHECKS
(TEST STANDS/JGS/FIXTUERS/GAUGES/INSTRUMENTS):

The supplier / Contractor should have suitable Insfruments, Test Stand,
jigs, fixiure, mandrels and gauges to carry out quality checks, to ensure
conformance of components/assembly as per drawing and Specification /T.R
points.

The supplier/confractor should submit calibration reports for
instruments/fixtures/gauges/mandrels etc., which are used during process of
inspection activities.

18) MARKING/IDENTIFICATION
Marking of the items is to be carried out as called for in the relevant drawing,
drawing/T.R points.

Inscription if any on the components is to be carried out as called for in the
drawing/T.R points. Unless otherwise specified in the drawing/ specification,
marking should not be carried out over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are to be carried out.
Suitable method can be adopted, provided that the above parameters are
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legible and considering the parameters mentioned in the drawing and
specification.

19) PRESERVATION CHECK
a) Preservative coatings are to be striclly adhered to as called for in the
drawing. However, equivalent BIS Standards can also be followed, subject
to the thickness of the coating/preservative is maintained as per the
drawing/specification.
b) Other preservations as necessary to prevent damages due to moisture and
dust during process, storage and transit are to be carried out. Conventional
Methods can also be resoried to.

20) PACKING CHECK

Components / Assemblies are to be packed separately o avoid
damages during transit / handiing of the same. Part No. and No. of sets are {o
be marked on the packing.

Packing and preservation should be ensured as per drawings/relevant

TY specification (To be ensured on receipt at consignee end).
Finished products shall be wrapped [ packed using black and opaque
polyethylene sheet or bags.

21} DOCUMENTATION

1. Firm has to maintain all the documents as per QAP with respect to the
Sl.No.to have traceability.

il Vendor has to submit Bill of materiais, Material test reports, Class 'C’
/[Endurance fest reports (wherever specified in  drawing/TY
specification/QAP) and Complete PIR (pre-inspection reportjat the time
of offering the item for inspection. HVF will commence inspection only
after scrutiny of these documents.

iti. The testing/inspection responsibility to test all the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
(enclosed).

iv. Pre inspection reports (PIR) of firm like, 1. Chemical analysis (NABL
Certificate), 2.Mechanical properties (NABL Certificate), 3. Pre-forming
process, 4. Coating certification. 5. Calibration reports of instruments
and 6. 100 % Dimensional inspection reports.

22) REFERENCE:
a) Drawing No: 172.40.331
b) Material specification as per drawing:
STEEL 20X2H4A GOST 4543-71.
c) GOST 4543-71 & GOST 3722-81.
d) Specification 520 TY1.
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1.IMPORTANT NOTE

Note-1
This is only a provisional and will be amended from time to time according to

the requirement. No addition, deletion and reproduction will be done without
permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai —
54.

Note -2
Any instruction contained in this does not prejudice the terms and conditions of

the contract what so ever. In case of any contradiction between the contents of this
QAP and the clause in the contract, the fatter will prevail,

Note-3
The stores should be manufactured sirictly only as per the drawings supplied
by the Inspection Authority and not as per the samples, if any received by the

manufacturer for guidance purpose.

Note-4
Any amendment issued by the Inspection Authority shall be incorporated in the

QAP and the records for the amendments carried out should be maintained as per the
Performa at Appendix-“A",

Mote-&
In case of any contradiction between the contents of this QAP and drawings

issued along with the contract, the latter will prevail.

2.INTRODUCTION

1. This quality plan lays down the inspection and testing procedure to be carried
out on the component RIGHT HAND MIDDLE ENGAGING RING TO DRG.NO
172.40.329 being procured indigenously. This is prepared, based on the
acceptance standards and inspection parameters laid down in collaborators
documents and on the inspection test standards followed in respect of similar
indigenous items.

2. This QAP is the property of Government of India and is liable for amendments
as and when required. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054, is the inspecting Authority for this assembly. Any
query / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is allowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP, the
ingpecting Officer has the right to carry out any fest to check conformance to
the paper particulars quoted in the Supply Order, which he may consider
necessary 1o satisfy himself about the stores which he has {o accept.

3.AIM
The QAP is aimed at standardizing the Inspection procedure and
accepfance normm for RIGHT HAND MIDDLE ENGAGING RING 710

DRG.N(O:172.40.329.
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It also aims at giving adequate information o the manufacturer on the
quality requirements so that the required quality control methods are
established. This is also meant to guide authorized Inspection Officer in his
reutine inspaction and to set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4. SCOPE:

This QAP outlines in generat terms, the checks and methods to be used
during inspection of RIGHT HAND MIDDLE ENGAGING RING TO DRG. NO.
172.40.329 including the technical requirements of the drawings. The
recommended Quality Plan stipulated herein is mandatory and should be
strictly adhered to.

For inspection purpose, only the latest issue of this QAP will be made
applicable and copies of this QAP can be obtained from the issuing authority
..e. The Sr. General Manager, Heavy Vehicles Factory, Avadi, and Chennai.

NOTE-I:

i. Tender enquiry (TE) and supply order (S.0) will be issued with QAP
stating that inspection will be done as per QAP.

ii. Incase of TE, It is responsibility of the vendor to obtain the copy of QAP
and give the statement of compliance that vendor will abide by the QAP in case
supply order is placed.

iil. In case of S.0, it is the responsible of the vendor to obtained copy of
QAP and give the statement of compliance that the vendor will follow QAP.
However, GM/HVF reserves the right to revise/update the QAP from time to
time.

5. DOCUMENTS:

a)

b)

d)

On placement of firm supply order, One set of relevant specification and
technical instructions on the subject item can be obtained by the contractor
from AHSP through DDO/HVF

Any ciarification required on these documents should be obtained from the
Inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054, Equivalents to the collaborators specifications and
standards will be decided only by the Inspecting Authority and should not be
unilaterally decided. For any change in the specifications, standards or written
approval, any alterations in specification can be affected and not otherwise.
The process instruction sheets supplied by the collaborators are available with
the Authority Holding Sealed Particulars, ie. The Controllerate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concerned process sheets and connected
paper particulars should establish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, template, gauges
etc should be provided as recommended in these process sheets. if process
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sheet / Process Book is not available the details particulars/parameters
available in the drawings to be strictly adhered.

6. ITEM USED ON:

1. 172.40.066CBCB - RIGHT HAND MIDDLE.

7. LIST OF DRAWINGS:

Sk NO. DRG. NO NOMENCLATURE REMARKS
1 172 40.329 RIGHT HAND hélfszE ENGAGING ]

8. BILL OF MATERIALS: (Individual items as mentioned in table to Para 7)

Sl.

NO DRG. NO NOMENCLATURE MATERIAL SPECIFICATIONS Qty
RIGHT HAND MIDDLE STEEL 20X2H 4A GOST
1| 17240329 ENGAGING RING 4543-71 !

Note: Vendor / Contractor may use approved alternate material if any specified
in drawing/ specification.” Also refer Para no.13.

9. CONDITIONS OF USEI/STORAGE INSTRUCTIONS
This assemblyfitem should be properly packed to protect from transit / handling

damage and influence of atmospheric precipitations. in addition, the following

parameters should be ensured: _

{(a) The threaded parts if any should be covered with suitable plastic caps to
prevent damages.

(b) If the item consists of assemblies, each assembly should be packed separately.

(¢} The stores are to be suitably covered for preventing ingress of dust and
Dirt/entry of sunlight / moisture.

(d) The packaging slip shall contains
(B Certificate of testing- NABL Certificate.

(i) Guarantee/ Warranty Certificate

(il Service and mainienance instructions

(iv)  Delivery Slip with inspector’'s Acceptance Mark

{v) Undertaking letter / certificate of conformance. (as applicable)

{e) The siores are not permitted o be stored together with oils. Petrol, acids,
alkaline and other substances to aveid damage to the metal / rubber
components.
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10. SAMPLING PLAN:

I'f::.. Sampling Plan Pilot Bulk
() Visual Inspection 100% 100%
Dimensional General inspection Iev_el i1, single
(i) Inspection 100% | sampling, Normal Inspection, AQL 2.5 of
1S 2500 {Part-)-2000
1 No. for each batch of raw material or
(i) Material Inspection 1 No heat treatment lot as required by
specifications.
(iv) Acceptance test 100 % 100 %
(v) Pressuretesting | — | e
Machining/Fitment/
{vi) P:;Zﬁ::;;;::;{jn 01 No. 01 No. per batch / As required.
Tank '
vii) Interchangeability 02 Nos. 02 Nos. per batch on randomly basis,
Test except selective assembiy.
Test stand/Jigs/
viii) | Fixtures/Gauges/Man | 100 % 100 %
drels/ete.
ix} | Marking/ldentification 100% 100%
X) Packing/ 100% 100%
Preservation
Note:-

A New (First time supplier of this item) supplier should obtain clearance from

HVF for bulk production which will be issued only after inspection/evaluation of pilot
samples by HVF.
11. VISUAL INSPECTION[Sampliing plan as per Para- 10 (i)]

The stores are to be visuaily examined on 100 % of pilot /bulk and same

should be free from any defects and all the finishing requirements shall satisfy
as indicated in technical conditions of the assembly / component drawing.

The components shall be checked for the following and should be free

from the defects:

s Defects in construction

Moisture and dust

& » &5 & & 9o g

Page T of 14

Cracks/Dents/Scratches
Fitrnent of alt components
Presence of foreign particles

Corrosion of metal parts
Mechanical imperfections & distortion
Any form of deterioration of material and finishing.




Packing and preservation should be ensured as per drawings/relevant TY
specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK [Sampling plan as per Para- 10{ii}]

The dimensions of individual component, sub assembly and major
assembly shall be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampling pian. However, the
inspecting authority/rep. may at his discretion, tighten the inspection level and
acceptance quality level on the critical items and adopt check point during
manufacture.

12.1 RIGHT HAND MIDDLE ENGAGING RING TO DRG.NO 172.40.329

1. All dimensions shouid be confirmed as per drawing.

2. Surface finish/Roughness should be confirmed as per drawing and

specification.

Place for testing hardness (Refer Drawing).

4. Refer drawing / specification for admissible alternate manufacture in
dimensions/material if any specified for the component,

w

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA — 10 (iii}]

13.1

Material specimen ftest bars of the components shall be in conformity as per
the material mentioned in the relevant documents/drawing. NABL test reports
for all the parameters as per relevant specifications to be submitted. Test
samples to be submitted by the vendor to HVF, if required. The material check
will be carried out as per sampling plan.” However, if the manufacturer
proposes any alternative material at the stage of tender enquiry, the same has
to be approved and a wrilten concurrence should be obtained from AHSP
through DDO/MVF, before usage of such materials.

RIGHT HAND MIDDLE ENGAGING RING TO DRG.NQ.172.40.329

a) The component should be manufactured from STEEL 20X2H4A
GOST 4543-71.

b} Chemical properties: As per STEEL 20X2H4A GOST 4543 -71.

CONTENT OF ELEMENTS%

. Ni S I P I Cu | Ni
C Si Mn Cr X
0.16 017 0.30 1.25 3.25
F[o] to to to fo 0.025 | 0.025 | 0.30 .30
0.22 0.37 0.60 1.65 3.65
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Note: For mass fraction of other elements refer GOST 4543-71.

¢) Mechanical properties: As per STEEL 20X2H4A GOST 4543 -71.




Yield Ultimate | Elongation | Relative impact

point, strength, | % reduction strength
N/mm? /| Nimm? of area % KCU f
(kgf'mm?) | (Kgfimm?) (Kgm/cm?)
Not less than
1080 1270 o 45 {78)

(1103 (130) 8

Note: For other properties refer GOST 4543-71.

14) PERFORMANCES / ACCEPTANCE TEST: RIGHT HAND MIDDLE ENGAGING

RING TO DRG.NO: 172.40.329

11.

12.
13.
14.
15.

. Difference in dimension C - 0
. Shift of axis of hole L} in relation to axis of threaded hole @

. BHNM 302...341.
. Surface finish 2%/ to be ensured onilengthMand Y.

. Difference in dimension of 1] is §

02 mm; Dimension K, M,

P - 0% mm: Dimension {1 - 0*%% mm.
Shift of axis of hole IJJ m relation to crater I aimng
dimension E shouid be 0*%* mm.

+03 mm.

+02

along dimension Y should be 077 mim.

. Dimension N and difference of dimension 1 should be

checked with ball @15.081 mm GOST 3722-81.

Hole 1] should be checked on depth 8** mm, hole 1 - 8"
R,

. in hote 111 tool marks are pemitied.

. Checking of deviation along pitch of crater J1 may be

replaced by checking for height difference of surface of
traterfrom endface H. During this height difference of hole
while measuring through equally spaced points on arc
323° should not be more than 0.25 mm for ail holes.

Deviation of jongitudinal axis of hole from circumference E
in areas of coming out of end faces T should not exceed
(3.8 mm. .

Part must be non-magnetic.
*Surface finish to be ensured by tool.

Other requirements are as per specification 520.TY1.
Technological slot & may not be made.

FPage 9 of 14



15) FITMENT AND PERFORMANCE TEST:

a. Pilot samples should be checked for fitment and Performance test to
ascertain the efficacy of the system under different operating conditions by
fitting in higher assembly and repeating it for functional checks, wherever
required.

h. Items of Bulk supplies may be subjected to performance trial in {ank in
case of repeated failure/defects during exploitation.

EXPLANATORY NOTE:

1) Stage wise process and inspection of the component as specified in TD
Book/ Process Book/ illustration book/specification is to be confirmed by
the supplier during manufacturing the components.

2} Firm shall submit details of manufacturing process, inspection process
and also reports for the same o HVF.

3} If required/applicable HVF shall witness/verify stage wise inspection
Iprocess details during manufacturing of the componerits.

4) The component may be subject to endurance test, when fitted in higher
assembly as specified in process / illustration /TD book.

16) INTERCHANGEABWLITY: _
The assemblies/component should be interchangeable component wise
and assembly wise, except the Component are to be supplied as a set and to
be assembied selectively as per sampling plan.

17} CALIBRATION CHECKS
(TEST STANDS/JIGS/FIXTUERS/GAUGES/INSTRUMENTS):
The supplier / Contractor should have suitable instruments, Test Stand,
figs, fixture, mandrels and gauges 1o carry out quality checks, fo ensure
conformance of components/assembly as per drawing and Specification /T.R

points.
The suppiier/contractor should submit calibration reports for

instruments/fixtures/gauges/mandrels efc., which are used during process of
inspection activiiies.

18} MARKING/IDENTIFICATION
Marking of the items is to be carried out as called for in the relevant drawing,

drawing/T.R points.
inscription if any on the components is o be carried out as calied for in the

drawing/T.R points. Unless otherwise specified in the drawing/ specification,
marking should not be carried cut over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are to be carried out
Suitable method can be adopted, provided that the above parameters are
legible and considering the parameters mentioned in the drawing and
specification.
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18) PRESERVATION CHECK

a) Preservative coatings are to be strictly adhered to as called for in the

drawing. However, equivalent BIS Standards can also be followed, subject
fo the thickness of the coating/preservative is maintained as per the
drawing/specification.

b) Other preservations as necessary to prevent damages due to moisture and

dust during process, storage and transit are to be carried out. Conventional
Methods can also be resarted to.

20} PACKING CHECK

Components / Assemblies are to be packed separately to avoid

damages during transit / handling of the same. Part No. and No. of sets are to
be marked on the packing.

Packing and preservation should be ensured as per drawings/relevant

TY specification {To be ensured on receipt at consignee end).

Finished products shall be wrapped / packed using black and opagque

polyethylene sheet or bags.

21) DOCUMENTATION

i

iil.

Firm has to maintain all the documents as per QAP with respect to the
Si.No.to have traceability.

Vendor has to submit Bill of materials, Material test reports, Class 'C’
/Endurance test reports (wherever specified in  drawing/TY
specification/QAP) and Complete PIR (pre-inspection report)at the time
of offering the item for inspection. HVF will commence inspection only
after scrutiny of these documents.

The testing/inspection responsibility to test ali the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
(enclosed).

iv.  Pre inspection reports (PIR)} of firm like, 1. Chemical analysis {NABL
Certificate), 2.Mechanica! properties (NABL Certificate), 3. Pre-forming
process, 4. Coating certification. 5. Calibration reports of instruments
and 6. 100 % Dimensional inspection reports.

22) REFERENCE:

a) Drawing No: 172.40.329
b} Material specification as per drawing:
STEEL 20X2H4A GOST 4543-71.
¢) GOST 4543-71 & GOST 3722-81.
d) Specification 520 TY1.
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ANNEXURE-A

INSPECTION
Sl ASSEMBLY/SU | TESTSANSPECTION | STANDARDS 1O BE ACCEPTANCE
NO. | CATEGORY | ‘54GSEMBLY | PARAMETERS REFERRED CRITERIA RESPONSIBILITY | REMARKS
Firm | HVF | DGQA
Pre inspection | Firm has fo produced Confirm to drawing and o
1 reports (PiR)of | all the document as Mw m_,n._.mw EMMM,W% t QAP as per bill of £ A R SWM«M\QM:B“
fitm per Para 21 (iv) g | material :
Bill of material Fim has to prepare Refer QAP Para no: 8 ) 100% by firm/
2 (BOM) the BOM as per QAP or item list, Confirm to QAP. PV R vendor.
Chemical composition All the values o confirm SP foliowed
3 Material tests & Mechanical / As per-GOST 4543-71. with QAP ( Para P W R by HVE
RIGHT HAND Physical Properties no:13.1 (a), (b) & (c)) y v
MIDDLE
4 ENGAGING Hardness Hardness Refer QAP Para no. Confirm to QAP Para p WA R SP followed
RING checks 302...341 (BHN) 14{1} no: 14{1) by HVF.
TO DRG. 100% by firm/
5 NG Dimensional | Dimensions as perthe | Refer drawing /QAP | Confirmtodrawingand | o |\ R | vendor SP
172.40.329 checks drawing Para no: 12,1 QAP followed by
HVF.
- Firm has to make ‘
Marking / ; . , Confirm to QAP Para 100% by firm/
3] traceability marking / traceability | Refer QAP Para no: 18 nor 18 P v R vendor.
records.
Preservation & Firm has 8. make Refer QAP Para no: 18 Confirm to QAP Para 100% by firm/
7 packing Preservation & & 20 no: 19 & 20 Pl v R vendor
packing records ' '
Note:
For conformity of the items (Chemical/Physical/Mechanical properties).
1. One sample per heat / batch shall be tested under NABL Lab/Govt. Approved lab by firm. In case of non-compliance to standards entire iot shall be rejected or
not to use in production further,
2. For cross conformation of material, manufacturer has fo submit test sample pieces for the items used / test stab and button for rubber items / HVF will draw
samples from supplied ot for Witnessing (W) at HVF premises. In case of non-compliance to standards entire lot will be rejected.
P- Perform W- Witness V-Verify R-Review
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APPENDIX ‘< &’

RECORD OF AMENDMENTS

Sk Amendment No. & Amended by Date of initiai
No date Insertion
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1. MMPORTANT NOTE

Note-1
This is only a provisional and will be amended from time to time according to

the requirement. No addition, deletion and reproduction will be done without
permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai ~—
54,

Note -2
Any instruction contained in this does not prejudice the terms and conditions of

the contract what so ever. [n case of any contradiction between the contents of this
QAP and the clause in the confract, the lafter will prevail.

Note-3
The stores should be manufactured strictly only as per the drawings supplied

by the Inspection Authority and not as per the samples, if any received by the
manufacturer for guidance purpose.

Note-4
Any amendment issued by the inspection Authority shall be incorporated in the

QAF and the records for the amendments carried out should be maintained as per the
Performa at Appendix-"A”.

Note-5
In case of any contradiction between the contents of this QAP and drawings

issued along with the contract, the latter wilf prevail.

2. INTRODUCTION

1. This quality plan iays down the inspection and testing procedure to be carried
out on the component INITIATING RING MIDDLE R.H TO DRG.NO
172.40.147 being procured indigenously. This is prepared, based on the
acceptance standards and inspection parameters laid down in collaborators
documents and on the inspection test standards followed in respect of similar

indigenous items. __

2. This QAP is the property of Government of India and is liable for amendments
as and when required. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054, is the inspecting Authority for this assembly. Any
query / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is allowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP, the
inspecting Officer has the right to carry out any test to check conformance to
the paper pasticulars quoted in the Supply Order, which he may consider
necessary 1o satisfy himself about the stores which he has to accept.

3.AIM

the QAP is aimed al standardizing the Inspection procedure and
acceptance norm for INITIATING RING MIDDLE R.H TO DRG.N0:172.40.147.
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it also aims at giving adequate information to the manufacturer on the
quality requirements so that the required quality control methods are
established. This is also meant to guide authorized Inspection Officer in his
routine inspection and to set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4. SCOPE:

This QAP outlines in general terms, the checks and methods to be used
during inspection of INITIATING RING MIDDLE R.H TO DRG. NO. 172.40.147
including the technical requirements of the drawings. The recommended
Quality Plan stipulated herein is mandatory and should be strictly adhered to.

For inspection purpcse, only the latest issue of this QAP will be made
applicable and copies of this QAP can be obtained from the issuing authority
i.e. The Sr. General Manager, Heavy Vehicles Factory, Avadi, and Chennai.

NOTE-I:

i. Tender enquiry (TE) and supply order (S.0) will be issued with QAP
stating that inspection will be done as per QAP.

ii. In case of TE, It is responsibility of the vendor to obtain the copy of QAP
and give the statement of compliance that vendor wili abide by the QAP in case
supply order is placed.

ii. In case of S.0, it is the responsible of the vendor to obtained copy of
QAP and give the statement of compliance that the vendor will follow QAP,
However, GM/HVF reserves the right to revise/update the QAP from time to
fime.

5. DOCUMENTS:

a)

b)

d)

On placement of firm supply order, One set of relevant specification and
technical instructions on the subject item can be obtained by the contractor
from AHSP through DDO/MVF

Any clarification required on these documents should be obtained from the
inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054. Equivalents to the collaborators specifications and
standards will be decided only by the Inspecting Authority and should not be
unilaterally decided. For any change in the specifications, standards or written
approval, any alterations in specification can be affected and not otherwise.
The process instruction sheets supplied by the collaborators are available with
the Authority Holding Sealed Particulars, i.e. The Controllerate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concerned process sheets and connected
paper particulars should establish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, template, gauges
etc should be provided as recommended in these process sheets. If process
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sheet / Process Book is not available the details particulars/parameters
available in the drawings fo be strictly adhered.

6. ITEM USED ON:
1,172.40.019CBCB -
2. 175.40CB-6CB

7. LIST OF DRAWINGS:

SI. NO. PRG. NO NOMENCLATURE REMARKS

1 172.40.147 INITIATING RING MIDDLE R.H -

8. Bil.L. OF MATERIALS: (Individual items as mentioned in table to Para 7)

:’g DRG. NO NOMENCLATURE MATERIAL SPECIFICATIONS Qty
INITIATING RING STEEL 20X2H4A GOST 4543-
1 172.40.147 MIDDLE R H 71 1

Note: Vendor / Contractor may use approved alternate material if any spécified
in drawing/ specification.* Also refer Para no.13.

8, CONDITIONS OF USE/STORAGE INSTRUCTIONS
This assembly/item should be properly packed to protect from transit / handling

damage and influence of atmospheric precipitations. In addition, the following

parameters should be ensured:

(a) The threaded parts if any should be covered with suitable plastic caps to
prevent damages.

{(b) If the item consists of assemblies, each assembly should be packed separately.

{c) The stores are to be suitably covered for preventing ingress of dust and
Dirt/entry of sunlight / moisiure.

(d) The packaging slip shail contains
(i) Certificate of testing- NABL Certificate.

(i)  Guarantee/ Warranty Certificate

(ii)  Servicé and maintenance instructions

{iv) Delivery Slip with Inspector's Acceptance Mark

(v) Undertaking letter / certificate of conforrviance. (As applicable)

(e) The stores are not permitted to be stored together with oils. Petrol, acids,
alkaline and other substances to avoid damage {o the metal / rubber
components.
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- 10.. SAMPLING PLAN:

Sl Sampling Plan Pilot Bulk

No.

{i) Visual Inspection 100% 100%

Dimensional General Inspection leve! I, single
(if) Inspection 100% | sampling, Normal Inspection, AQL 2.5 of
IS 2500 (Pari-1)-2000
1 No. for each batch of raw material or
(iit) Materiai Inspection 1 No heat treatment lot as required by
specifications.
{iv) Acceptance test 100 % 100 %
(v) Pressure testing | -~ | e
Machining/Fitment/
(vi) P;:EZ:Z:;Z,:;;;?” 01 No. 01 No. per batch / As reguired.
Tank
i) Interchangeability 02 Nos. 02 Nos. per batch f"’” randomly basis,
Test except selective assembly.
Test stand/Jigs/
viii} | Fixtures/Gauges/Man | 100 % 100 %
drels/efc.
ix) | Marking/ldentification 100% 100%
X) Packing/ 100% 100%
Preservation
Note:-

A New (First time supplier of this item) supplier should obtain clearance from
HVF for bulk production which will be issued only after inspection/evaluation of pilot
samples by HVF.

11. VIGUAL INSPECTION[Sampling plan as per Para- 10 {i)]

The stores are to be visually examined on 100 % of pilot /bulk and same
should be free from any defects and all the finishing requirements shali satisfy
as indicated in technical conditions of the assembly / component drawing.
The components shall be checked for the following and should be free
from the defects:
o Defects in construction

2 2 & o a
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Cracks/Dents/Scratches
Fitment of all components
Presence of foreign particles
Moisture and dust
Corrosion of metat parts




s Mechanical imperfections & distortion
s Any form of deterioration of material and finishing.

Packing and preservation should be ensured as per drawingsfrelevant TY
specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK [Sampling plan as per Para- 10(ii)]

The dimensions of individual component, sub assembly and major
assembly shall be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampling plan. However, the
inspecting authority/rep. may at his discretion, tighten the inspection level and
acceptance quality level on the critical items and adopt check point during
manufacture.

12.1 INITIATING RING MIDDLE R.H TO DRG.NO 172.40.147

1. All dimensions should be confirmed as per drawing.

2. Surface finish/Roughness should be confirmed as per drawing and
specification.

3. Technological siot (Refer Drawing).

4. Refer drawing / specification for admissible alternate manufacture in
dimensions/material if any specified for the component.

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA - 10 (iii)]

13.1

Material specimen /test bars of the components shall be in conformity as per
the materiai mentioned in the relevant documents/drawing. NABL test reports
for all the parameters as per relevant specifications to be submitted. Test
samples to be submitted by the vendor to HVF, if required. The material check
will be carmied out as per sampling plan. *However, if the manufacturer
proposes any alternative material at the stage of tender enquiry, the same has
to be approved and a wriiten concurrence should be obtained from AMSP
through DDO/HVF, before usage of such materials.

INITIATING RING MIDDLE R.H TO DRG.NO.172.40.147

a} The component should be manufactured from STEEL 20X2H4A
GOST 4543-71.

b) Chemical properties: As per STEEL 20X2H4A GOST 4543 -71.

CONTENT OF ELEMENTS%

. Ni S | P | Cu ] Ni
C Si Mn Cr MAX _
0.16 017 | 030 | 125 | 325
to to to to to | 0.025 |0.025| 030 | 0.30
0.22 037 | 080 | 165 | 365
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¢) Mechanical properties: As per STEEL 20X2H4A GOST 4543 —71.

Yield Uitimate | Elongation | Relative impact
point, strength, | % reduction strength
N/mm?® /| Nimm? of area % KCU /
(kgfimm?) | (Kgf/imm?) (Kgmicm?)
Not less than
1080 1270 (78)
(110) (130) 9 45 8

Note: For other properties refer GOST 4543-71.

14) PERFORMANCES / ACCEPTANCE TEST: INITIATING RING MIDDLE R.H TO
DRG NO:172.40.147

1 BHN 341-302 {DIA"OF INDENTA’I‘ION 3.3-3.5)(" .
2. SURFACE FINJ&-{ oF Zj/IN CRATERS IS 70 BE ENS"LF:t;nD ON SLDPE'

ANGLE CF 16"33: OVER A LENGTH OF mmum 1.5m 0N

oF THE GRGGVE.,’/ -

3, DIFFERENCE OF msua&nms TAKEN ON nmzwsmx: o " "-\- :

A T e e

 BOTH s;nas ’

L
kS
N

SHOUI.D -NOT EXCEED 0.2 AND ON DIMENSION U KMy, = (m 4mm | R

Y

4. THE SHIFT OF AXIS OF HOLE 'p! RELATIVE 10 CRAT™ gx N UHEN

MEASURENG $482 SHOULD BE G Smm JMXIMUM ST . ‘-.-
5. THE VARIATION OF HEESUREAENTS TAKEN BETWEEN TH e AXES GF
THE THREADED HOLES AND AXIS OF HOLE 'P' SHOULD BE 0.3m

vAXDIOM, - _-'i;f“'f.'-ﬁ-"

6. SHIFT OF EXIs OP HOLE 'p! RELATIVE T0 THE AX}‘:‘s
HOLES (DIA ENSIGN 14 GI7) SHouLD NOT EXCEED 0,2mmy,
7. THE DIFFERENCE OF MEASURH.{ENTS TAKEN ON DIMENIS: TN ,; $HOULD
NOT EXCEED 0,01mm, : - ‘ .

8. HOLE *P* IS TO BE CHECKED TO & BEPIH OF 9mm Miﬂmm. )

9. IN HOLE. ’P' 'I'OOL MARKSARE ALLOWEB A

-

_OF “THREADED
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10. CIECKING OF png{agm‘:'zom OF _c_:nmﬁs?i'm R £ “SUBSTITUSED |
BY CHECKING THE DIFFERENCE IN DEPTH OF CRATER RELAHVE}'Q 'FACE W
IN THS CASE THE DEPTH VARIATIONS OF GRATER SURFAQES WUEN
VEASURED AT" EQUAL SPACED POINTS OVER ARC OF 323° arxp -
EXCEED FCR ALL »RA'"ERS 0,25mm, . o - -

. DIMENSION /P! *m DIFFERENCE OF MSUHEHE?U S cw nxmsmﬂ
"D ARE 10 BE G-!EC;(ED WITH THE AID CF BALE ﬁiﬁeﬂm m,

GOST 372260, - . . . =
12, DEVIATION OF LONGITUDINAL AXES OF cmeaa/l FRey
§ 482 AT TRANSITIONS ONTO FACE'T SHOULD NOT BE MQRE

13, THE COMPONENT .,zusr 3 DEMAENETISEB
14, TC BE MARKED, | L =

CIRCUMFERENCE
THEN 0, 8ma,

15, OTHER RECUIREMENTS AS PER 520 TY-1,

15) FITMENT AND PERFORMANCE TEST:

a. Pilot samples should be checked for fitment and Performance test to
ascertain the efficacy of the system under different operating conditions by
fitting in higher assembly and repeating it for functional checks, wherever
required.

b. ltems of Bulk supplies may be subjected to performance trial in tank in
case of repeated failure/defects during exploitation,

EXPLANATORY NOTE:

1} Stage wise process and inspection of the component as specified in TD
Book/ Process Book/ iltustration book/specification is to be confirmed by
the supplier during manufacturing the components.

2} Firm shail submit details of manufacturing process, inspection process
and also reports for the same to HVF.

3} If required/applicable HVF shall witness/verify stage wise inspection
/process details during manufacturing of the compaonents.

4) The component may be subject to endurance test, when fitied in higher
assembly as specified in process / iljustration /TD book.
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- 16} INTERCHANGEABILITY: -

_ The assemblies/component should be interchangeable component wise
and assembly wise, except the Component are to be supplied as a set and to
be assembled seleclively as per sampling plan.

17) CALIBRATION CHECKS
(TEST STANDS/HGS/FIXTUERS/GAUGES/INSTRUMENTS):

The supplier / Contractor should have suitable Instruments, Test Stand,
jigs, fixture, mandrels and gauges fo carry out quality checks, to ensure
conformance of components/assembly as per drawing and Specification /T.R
points.

The supplier/contractor should submit calibration reports for
instrumentsffixtures/gauges/mandrels etc., which are used during process of
inspection activities.

18) MARKING/IDENTIFICATION
Marking of the items is to be carried out as called for in the relevant drawing,
drawing/T R points.

Inscription if any on the components is to be carried out as called for in the
drawing/T.R points. Unless otherwise specified in the drawing/ specification,
marking should not be carried out over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are to be carried out.
Suitable method can be adopted, provided that the above parameters are
iegible and considering the parameters mentioned in the drawing and
specification (Refer QAP Para No. 14(14)).

19) PRESERVATION CHECK

a) Preservative coatings are to be strictly adhered to as called for in the
drawing. However, equivalent BIS Standards can also be followed, subject
to the thickness of the coating/preservative is maintained as per the
drawing/specification.

b) Other preservations as necessary to prevent damages due to moisture and
dust during process, storage and fransit are to be carried out. Conventional
Methods can also be resorted to.

20) PACKING CHECK
Components / Assemblies are to be packed separately to avoid
damages during transit / handling of the same. Part No. and No. of sets are to
be marked on the packing.
Packing and preservation should be ensured as per drawingsfrelevant

TY specification (To be ensured on receipt at consignee end).
Finished products shall be wrapped / packed using black and opaque
polyethylene sheet or bags.
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21) DOCUMENTATION

.

Firm has to maintain all the documents as per QAP with respect to the
Sh.No.to have traceability.

Vendor has to submit Bill of materials, Material test reports, Class ‘C’
/fendurance test reports (wherever specified in drawing/TY
specification/QAP) and Complete PIR {pre-inspection report)at the time
of offering the item for ingpection. HVF will commence inspection oniy
after scrutiny of these documents.

The testing/inspection responsibility to test alt the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
(enciosed).

iv.  Pre inspection reports (PIR} of firm like, 1. Chemical analysis {NABL
Certificate), 2. Mechanical properties (NABL Certificate), 3. Pre-forming
process, 4. Coating certification. 5. Calibration reports of instruments
and 6. 100 % Dimensional inspection reports.

22) REFERENCE:

a) Drawing No: 172.40.147
b} Material specification as per drawing:
STEEL 20X2H 4A GOST 4543-71.
c) GOST 4543-71 & GOST 3722-60,
d) Specification: 520.TY1,
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ANNEXURE.A

INSPECTION
SL. ASSEMBLY/SU | TESTS/INSPECTION | STANDARDS TO BE ACCEPTANCE
NO. | CATEGORY | '5aGSEMBLY | PARAMETERS REFERRED CRITERIA RESPONSIBILITY | REMARKS
Firm | HVF | DGQA
Pre inspection | Firm has to produced Confirm to drawing and
1 reports (PIR) of | all the docurnent as wwmﬂ_ﬂ awa_ﬁw_m%% QAP as per bill of P | v R awm:wwwﬁ
firm per Para 21 (iv) 9 : material :
8ill of material Firm has to prepare Refer QAP Para no: 8 100% by firm/
2 (BOM) the BOM as per QAP or item list, Confirm to QAP. PV R vendor
Chemical composition All the vaiues to confirm SP followed
3 Material tests & Mechanical / As per-GOST 4543-71. | with QAP {Para no:13.4 P W R by HVF
INITIATING nzumMMhnﬂMmen_mm {a), (by & {ch
RING MIDDLE :
4 RH xw_“ﬁm_“m“m 341-302 BHN Refer Dnﬂ_wmﬂm no; nonmﬂ:oﬁ_ Mw% Para P WA R mﬂ wwo_m@ﬁma
TO DRG. {Dia of Ind. 3.3 -3.5) _ )
NO 100% by firm/
5 172.40.147 Dimensional | Dimensions as per the Refer drawing /QAP Confirm to drawing and P WP R vendor SP
checks drawing Para no; 2.1 QAP followed by
HVF.
s Marking/ | Fimhastomake | poc AP Paranc: 18 | Confirm to QAP Para o | v R | 100% by firm/
traceabifity g y & 14(14) no: 18 & 14(14) vendor.
records.
Preservationg | [ mhastomake | po o paano 19 | Confirm fo QAP Para 100% by firmy
7 packing Preservation & &20 no: 19 & 20 P M R vendor
packing records ) '
Note:
For conformity of the ifems (Chemical/Physical/Mechanical properties}.
1. One sample per heat / batch shall be tested under NABL Lab/Govt. Approved lab by firm. in case of non-compliance to standards entire iot shall be rejected or
not to use in production further,
2. For cross conformation of material, manufacturer has 10 submit test sample pieces for the items used ! test slab and button for rubber items / HVF will draw
samples from supplied iot for Witnessing (W) at HVF premises. In case of non-compliance to standards entire lot will be rejected.
P- Perform W- Witness V-Verily R-Review
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APPENDIX ‘A’

RECORD OF AMENDMENTS

Sl. Amendment No. & Amended by Date of initial
No date insertion
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1.IMPORTANT NOTE
Note-1

This is only a provisional and will be amended from time to time according to
the requirement. No addition, deletion and reproduction will be done without
permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai —
54.
Note -2

Any instruction contained in this does not prejudice the terms and conditions of
the contract what so ever. in case of any contradiction between the contents of this
QAP and the clause in the coniract, the latter wiil prevail,

Note-3

The stores should be manufactured strictly only as per the drawings supplied
by the inspection Authority and not as per the samples, if any received by the
manufacturer for guidance purpose.

Note-4

Any amendment issued by the Inspection Authority shall be incorparated in the
QAP and the records for the amendments carried out should be maintained as per the
Performa at Appendix-“A”.
Note-5

In case of any contradiction between the contents of this QAP and drawings
issued along with the contract, the latter will prevail,

2.INTRODUCTION

1. This quality plan lays down the inspection and testing procedure to be carried
out on the component RING ENGAGING EXTREME RIGHT TO DRG.NO
172.40.146 being procured indigenously. This is prepared, based on the
acceptance standards and inspection parameters laid down in coliaborators
documents and on the inspection fest standards followed in respect of similar
indigenous items.

2. This QAP is the property of Government of india and is liable for amendments
as and when required. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054, is the inspecting Authority for this assembly. Any
query / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is allowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP, the
inspecting Officer has the right to carry out any test to check conformance to
the paper particulars quoted in the Supply Order, which he may consider
necessary to satisfy himself about the stores which he has to accept.

3.AIM
The QAP is aimed at standardizing the Inspection procedure and
acceptance norm for RING ENGAGING EXTREME RIGHT TO

DRG.NO:172.40.146.
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it also aims at giving adequate information to the manufacturer on the
quality requirements so that the reqguired quality control methods are
established. This is also meant to guide authorized Inspection Officer in his
routine inspection and to set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4, SCOPL:

This QAP outlines in general terms, the checks and methods to be used
during inspection of RING ENGAGING EXTREME RIGHT TO DRG. NO.
172.40.146 including the technical requirements of the drawings. The
recommended Quality Plan stipulated herein is mandatory and should be
strictly adhered to.

For inspection purpose, only the latest issue of this QAP will be made
applicable and copies of this QAP can be obtained from the issuing authority
i.e. The Sr. General Manager, Heavy Vehicles Factory, Avadi, and Chennai.

NOTE-L

i. Tender enquiry (TE) and supply order {S.O) will be issued with QAP
stating that inspection will be done as per QAP.

ii. Incase of TE, It is responsibility of the vendor to obtain the copy of QAP
and give the statement of compliance that vendor will abide by the QAP in case
supply order is placed.

iit. In case of S5.0, it is the responsible of the vendor {o oblained copy of
QAP and give the statement of compliance that the vendor will follow QAP.
However, GM/HVF reserves the right o revise/update the QAP from time to
time.

5. DOCUMENTS:

a)

b)

d)

On placement of firm supply order, One set of relevant specification and
technical instructions on the subject item can be obtained by the contractor
from AHSP through DDO/MHVF

Any clarification required on these documents should be obtained from the
Inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 600 054. Equivalents to the collaborators specifications and
standards will be decided only by the Inspecting Authority and should not be
unilaterally decided. For any change in the specifications, standards or written
approval, any aiterations in specification can be affected and not otherwise.
The process instruction sheets supplied by the coliaborators are available with
the Authority Holding Sealed Particulars, i.e. The Controllerate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concerned process sheets and connected
paper particulars should esiablish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, femplate, gauges
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etc should be provided as recommended in these process sheets. If process
sheet / Process Book is not available the details particulars/parameters
available in the drawings to be strictly adhered.

6.ITEM USED ON:
1.172.40.19CBCB -
2. 175.40CB-6CB )

7.LIST OF DRAWINGS:

SI.NO. | DRG. NO NOMENCLATURE REMARKS

1 172.40.146 RING ENGAGING EXTREME RIGHT -

8. BILL OF MATERIALS: (Individual items as mentioned in table to Para 7)

s; DRG. NO NOMENCLATURE MATERIAL SPECIFICATIONS Qty
RING ENGAGING STEEL 20X2H 4A GOST
! 172.40.146 EXTREME RIGHT 4543-71 1

Note: Vendor / Contracior may use approved alternate material if any specified
in drawing/ specification.* Also refer Para no.13.

9. CONDITIONS OF USE/STORAGE INSTRUCTIONS

This assembly/item should be properly packed to protect from transit / handling
damage and influence of atmospheric precipitations. In addition, the following

parameters should be ensured:

(a) The threaded parts if any should be covered with suitable plastic caps to
prevent damages.

(b} if the item consists of assemblies, each assembly should be packed separately.

{c} The stores are to be suitably covered for preventing ingress of dust and
Dirt/entry of sunlight / moisture.

(d) The packaging slip shall contains
(i) Certificate of testing- NABL Certificate.

(i) Guarantee/ Warranty Certificate

(i)  Service and maintenance instructions

(iv)  Delivery Slip with Inspector's Acceptance Mark
(v) Undertaking letier / certificate of conformance.

(e} The stores are not permitted to be stored together with oils.  Petrol, acids,
alkaline and other substances fo avoid damage to the metal / rubber
components.
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10. SAMPLING PLAN:

::; Sampling Plan Pilot Bulk
i Visual Inspection 100% 100%
Dimensional General Inspection level 111, single
(ii) Inspection 100% | sampling, Normal Inspection, AQL 2.5 of
1S 2500 (Part-1)-2000
1 No. for each batch of raw material or
{iii) Material Inspection 1 No heat treatment lot as required by
specifications.
(iv) Acceptance test 100 % 100 %
{v) Pressure testing | we—e- e
Machining/Fitment/
{vi) P;gﬁ:’g::;:ﬁ;?n 01 No. 01 No. per batch / As required.
Tank
vii interchangeability 02 Nos 02 Nos. per batch on randomly basis,
Test ' except selective assembly.
Test stand/Jigs/
viil) | Fixtures/Gauges/Man | 100 % 100 %
drels/etc.
ix} | Marking/identification { 100% 100%
X) Packing/ 100% 100%
Preservation _
Note:-

A New (First time supplier of this item) supplier should obtain clearance from
HVF for bulk production which will be issued only after inspection/evaluation of pilot
sampies by HVF.

11. VISUAL INSPECTION[Sampling pian as per Para- 10 (i)]

The stores are to be visually examined on 100 % of pilot /bulk and same
should be free from any defects and all the finishing requirements shall satisfy
as indicated in technical conditions of the assembly / component drawing.
The components shall be checked for the following and should be free
from the defects:
» Defecls in construction
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Fitment of ail components
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Moisture and dust
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» Mechanical imperfections & distortion
» Any form of deterioration of material and finishing.

Packing and preservation should be ensured as per drawings/relevant TY
specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK [Sampling plan as per Para- 10(ii)]

The dimensions of individual component, sub assembly and major
assembly shali be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampiing plan. However, the
inspecting authority/rep. may at his discretion, tighten the inspection level and
acceptance quality level on the critical items and adopt check point during
manufacture.

12.1 RING ENGAGING EXTREME RIGHT TO DRG.NO 172.40.148

1. Al dimensions should be confirmed as per drawing.

2. Surface finish/Roughness should be confirmed as per drawing and
specification.

3. Hardness checking point (Refer Drawing).

4. Refer drawing / specification for admissible alternate manufacture in
dimensions/material if any specified for the component.

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA — 10 (ifi)]

Material specimen /test bars of the components shall be in conformity as per
the material mentioned in the relevant documents/drawing. NABL test reports
for all the parameters as per relevant specifications to be submitted. Test
samples to be submitted by the vendor to HVF, if required. The material check
will be carried out as per sampling plan.* However, if the manufaciurer
proposes any alternative material at the stage of tender enquiry, the same has
to be approved and a written concurrence should be obtained from AMSP
through DDO/HVF, before usage of such materials.

13.1 RING ENGAGING EXTREME RIGHT TO DRG.NO.172.40.146

a) The component should be manufaciured from STEEL 20X2H4A
GOST 4543-71.

b} Chemical properties: As per STEEL 20X2H4A GOST 4543 —71.

CONTENT OF ELEMENTS%
] Ni S | P | Cu | Ni
c Si Mn Cr NAX
0.16 0.17 0.30 125 | 3.25
to to to to to | 0.025 {0.025| 030 | 0.30
0.22 0.37 0.60 165 | 3.65
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¢) Mechanical properties: As per STEEL 20X2H4A GOST 4543 ~71.

Yield Ultimate | Elongation | Relative impact

point, strength, | % reduction strength

N/mm? || Nimm? ofarea % KCU/
{(Kgm/cm?)

(kgfimm?) | (Kgfimm?)

Not less than

1080 1370
(110) (130) o 45

Note: For other properties refer GOST 4543-71.

14) PERFORMANCES / ACCEPTANCE TEST: RING ENGAGING EXTREME RIGHT
TO DRG.NO:172.40.146

1.'§Hg)341 to 3@2 (dia_gf,iﬁdentafipn 3.3 to -
2.'Longif53?halémarks of depth not ﬁ%ne than

U.2um are aTlowed on the profile. of the
- tooth. N —z
3.“The'd§mensioda] difference. on dimension 9.5
- (section B-8) should not. be mope than 0.07mm.
4. The angle of elevation 1E°f131is allowed on
a length of not more than 548 from the end
07 crater vio . L | .
3. The gears ara to be controlled for free
passage of gear gauge made according to-
- Tower deviations of mating component.
6. dncrease in pitch by 0.2nm beyond: talerance
~ 1s allowed-on not more than 1) teeth. - '
7. Dev!atiun not exceeding 0_8ma of longi-
tudinal axis of cratersJ from pircum?erégzg?

(78)
8

L T

e L R A T ]

B 482 in the places cf‘exit on.face T i .ij
- 1s allowed. ' S
8. Shift of spherical centre of craterd, - -
relative ;u testh space axis fsshould not *
9e more than 0.5am when the measursment is |
. - < - atEfl IS
]‘:?k?n on 3 482, -+ EiT

A

LN

Ll
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9. 1t is allowed to. substityte the checking.of
the differentizl heignt of working surface
from face Y for checking the deviation of
crater A pitch. . in fhis case the variation
of neight of working sirtace creters gust

. not exceed 0.23zx for al] Eraiers.. Yhen
- measyred at ecyal Spaces on arc-323.
. 10. Increase in dimension 4 507 G4 by-0.2mm
. beyond tolerance is allowed.: . .~ )

Tis Difference in height of evepy pair -of teeth

‘ -.shou}d not be @wore than 0.4nmy With the -

exception of. 10 teeth having an-increased ~

~piteh.. . - - T g .
2 12, Recess 'M' s allowed 4o be completed as

per dotied lipe, .. . . o

13. The component aust be demagnetised. .

14. On the ‘cross-hatched surface of cratep
cutting aark is allowed.yith the "surface .
finish'upfa‘ﬁi;$9<¢ R : c

15, Hark. - ¥ S e s

ﬂ15;1The_other‘rqujrements as -per 520 TY-1.-

OTHER DETAILS: N
= ~ REc -0 : [ - !
i f’.iaﬁﬁLE»-* . ITF }:-: 5 ;.

NMUMBER OF TEETYH Zz ﬁﬁésﬁaa_;
.t PeFs N ST

PROFILE ANGLE - . Ay F2AOP. it

. BN Ay ? RS

Y ¢ [COEFFICIENT OF ADDENDUM (g | Q7 =
1 U COEFETCIENT OF BOTTOM | 4T} ~qdz i
L L CLEARANCE iy —~
D E RLLET RADIUS . Tt @3max 2
SOEFEICTENT OF ADDERDUM =) z b=y
LMo FmicATION : : AT
BASE TANGENT LENGTH W ﬁ‘?gg-a,_: i 5
BASE CIRCLE D1A - Ao :S'd'é
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15) FITMENT AND PERFORMANCE TEST:

a. Pilot samples should be checked for fitment and Performance test to
ascertain the efficacy of the system under different operating conditions by
fitting in higher assembly and repeating it for functional checks, wherever
required.

b. ltems of Bulk supplies may be subjected to performance trial in fank in
case of repeated failure/defects during exploitation.

EXPLANATORY NOTE:

1) Stage wise process and inspection of the component as specified in TD
Book/ Process Book/ illustration book/specification is to be confirmed by
the supplier during manufacturing the components. :

2) Firm shall submit details of manufacturing process, inspection process
and also reports for the same to HVF.

3} if requiredfapplicable HVF shall witness/verify stage wise inspection
/process details during manufacturing of the components.

4} The component may be subject to endurance test, when fitted in higher
assembly as specified in process / illustration /TD book.

16) INTERCHANGEABILITY:
The assemblies/component should be interchangeable component wise
and assembly wise, except the Component are to be supplied as a set and to
be assembled selectively as per sampling plan.

17) CALIBRATION CHECKS
(TEST STANDS/JIGS/FIXTUERS/GAUGES/INSTRUMENTS):

The supplier / Contractor should have suitable Instruments, Test Stand,
jigs, fixture, mandrels and gauges o carry out quality checks, to ensure
conformance of components/assembly as per drawing and Specification /T.R
points.

The supplier/contractor should submit calibration reports  for
instrumentsffixtures/gauges/mandrels etc., which are used during process of
inspection activities.

18) MARKINGADENTIFICATION

Marking of the items is to be carried out as calied for in the relevant drawing,
drawing/T.R points,

inscription if any on the components is to be carried out as called for in the
drawing/T.R points. Unless otherwise specified in the drawing/ specification,
marking should not be carried out over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are to be carried out.
Suitable method can be adopted, provided that the above parameters are
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legible and considering the parameters mentioned in the drawing and
specification (Refer QAP Para No. 14(15)).

19) PRESERVATION CHECK

a) Preservalive coatings are to be strictly adhered to as called for in the
drawing. However, equivalent BIS Standards can also be followed, subject
to the thickness of the coating/preservalive is maintained as per the
drawing/specification.

b) Other preservations as necessary to prevent damages due to moisture and
dust during process, storage and fransit are to be carried out. Conventional
Methods can aiso be resorted to.

20) PACKING CHECK
Components / Assemblies are to be packed separately to avoid
damages during transit / handling of the same. Part No. and No. of sets are to
be marked on the packing.
Packing and preservation should be ensured as per drawings/relevant

TY specification (To be ensured on receipt at consignee end).
Finished products shall be wrapped / packed using black and opaque
polyethylene sheet or bags.

21) DOCUMENTATION

i. Firm has to maintain all the documents as per QAP with respect to the
Sl.No.to have traceability.

ii. Vendor has to submit Bill of materials, Material test reports, Class ‘C’
/fendurance test reports (wherever specified in  drawing/TY
specification/QAP) and Complete PIR (pre-inspection report)at the time
of offering the item for inspection. HVF will commence inspection only
after scrutiny of these documents.

ii. The testingfinspection responsibility to test all the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
(enclosed).

iv.  Pre inspection reports (PIR) of firm like, 1. Chemical analysis (NABL

' Certificate), 2.Mechanical properties (NABL Certificate), 3. Pre-forming
process, 4. Coating certification. 5. Calibration reports of instruments

and 6. 100 % Dimensional inspection reports.

22) REFERENCE:
a) Drawing No: 172.40.146

b) Material specification as per drawing:
STEEL 20X2H 4A GOST 4543.71.

c) GOST 4543-71.
d) Specification: 520.TY1.
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ANNEXURE-A

INSPECTION
SL. ASSEMBLY/SU | TESTS/NSPECTION STANDARDS TO BE ACCEPTANCE
No. | CATEGORY | "g'sSSEMBLY | PARAMETERS REFERRED CRITERIA RESPONSIBILITY | REMARKS
Firm | HVF | DGQA
Pre inspection | Firm has to produced Confirm to drawing and i
1 reports (PiR) of | all the document as .Mwmﬁﬂ %M:_M,m,..%%" QAP as per bill of P v R Aoo,.‘ewzwww_qa\.
firm per Para 21 (v} g : material '
Bill of material Firm has to prepare Refer QAP Para no: 8 . 100% by firm/
2 (BOM) the BOM as per QAP or item st Confirm to QAP. PV R vendor.
Chemical composition Al the values to confirm SP followed
3 Material tests & Mechanical / As per-GOST 4543-71. | with QAP (Para no:13.1 P W R by HVF
RING Physical Properties (a), (b) & (c}) LALME
ENGAGING
EXTREME Hardness Hardness Refer QAP Para no: Confirm to QAP Para SP followed
4 341 1o 302 BHN ; P W R
RIGHT checks (Dia of Ind. 3.3 to 3.5) 14(1) no: 14(1) by HVF,
TO DRG. 100% by firm/
5 NO Dimensional Dimensions as per the Refer drawing /QAP Confirm to drawing and P WP R vendor SP
172.40.146 checks drawing Para no: 12.1 QAP followed by
HVF.
6 Marking / awwmzxwwwnwwmm_ Refer QAP Para no: 18 | Confimnto QAP Para | [ | n | 100% by fir
traceability g y & 14(15) no: 18 & 14(15) vendor,
records.
Preservation & Firm has to make Refer QAP Para no: 19 | Confimn to QAP Para 100% by firm/
7 packing Preservation & & 20 no: 19 & 20 PV R vendor
packing records : ’
Note:
For conformity of the itetns (Chemical/Physical/Mechanical properties),
1. One sample per heat / batch shall be tested under NABL Lab/Govt. Approved lab by firm. In case of non-compliance to standards entire lot shall be rejected or
not to use in production further,
2. For cross conformation of material, manufacturer has to submit test sample pieces for the items used / test siab and button for rubber items / HVF will draw
samples from supplied lot for Witnessing (W) at HVF premises. in case of non-compliance to standards entire lot will be rejected.
P. Perform W- Witness V-Verify R-Review
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FIG: RING ENGAGING EXTREME RIGHT TO DRG. NO 172.40.146
{For reference only)
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1..MPORTANT NOTE
Note-1

This is only a provisional and wili be amended from time to time according to
the requirement. No addition, deletion and reproduction will be done without
- permission of The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai —
54.
Note -2

Any instruction contained in this does not prejudice the terms and conditions of
the contract what so ever. In case of any contradiction between the contents of this
QAP and the clause in the contract, the latter will prevail.

Note-3
The stores should be manufactured strictly only as per the drawings supplied

by the Inspection Authority and not as per the samples, if any received by the
manufacturer for guidance purpose.

Note-4 _
Any amendment issued by the Inspection Authority shall be incorporated in the
QAP and the records for the amendments carried out should be maintained as per the

Performa at Appendix-"A”.

Note-5 :
In case of any contradiction between the contents of this QAP and drawings

issued along with the contract, the latter will prevait.

2.INTRODUCTION

1. This quality plan lays down the inspection and testing procedure to be carried
out on the component ENGAGING RING MIDDLE LH - 172.40.149 being
procured indigenously. This is prepared, based on the acceptance standards
and inspection parameters laid down in collaborators documents and on the
inspection test standards foliowed in respect of simitar indigenous items.

2. This QAP is the property of Government of India and is fiable for amendments
as and when required. The Sr. General Manager, Heavy Vehicles Factory,
Avadi, Chennai — 800 054, is the inspecting Authority for this assembly. Any
query / clarification on the content of this QAP shall be referred to this Factory.
Any departure from these instructions is allowed only after written approval
from the above authority. Notwithstanding the tests indicated in this QAP the
inspecting Officer has the right to carry out any test to check conformance to
the paper particulars quoted in the Supply Order, which he may consider
necessary to satisfy himself about the stores which he has to accept.

3.Al
The QAP is aimed at standardizing the Inspection procedure and
acceptance norm for ENGAGING RING MIDDLE LH - to Drg no. 172.406.149.
It also aims at giving adequate information to the manufacturer on the

quality requirements so that the required quality control methods are
Page 4 of 16



established. This is also meant to guide authorized Inspection Officer in his
routine inspection and to set out main points to which his attention must be
drawn to ensure that the accepted stores meet the stipulated standards.

4. SCOPE:

This QAP outlines in general terms, the checks and methods to be used
during inspection of ENGAGING RING MIDDLE LH to Drg. no - 172.40.149
including the technical requirements of the drawings. The recommended
Quality Plan stipulated herein is mandatory and should be strictly adhered to.

For inspection purpose, only the latest issue of this QAP will be made

applicable and copies of this QAP can be obtained from the issuing authority
i.e. The Sr. General Manager, Heavy Vehicles Factory, Avadi, Chennai.
Note: _
i Tender enquiry (TE) and supply order (S.0) will be issued with QAP stating
that inspection will be done as per QAP. :

fi. In case of TE, It is responsibility of the vendar to obtain the copy of QAP and

give the statement of compliance that vendor will abide by the QAP in case
supply order is placed. :

lit. In case of S.0, itis the responsible .of the vendor to obtained copy of QAP and

give the statement of compliance that the vendor will follow QAP. However,
GM/HVF reserves the right to revise/update the QAP from time to time.

5. DOCUMENTS:

a)

b)

Page

On placement of firm supply order, One set of relevant specification and
technical instructions on the subject item can be obtained by the contractor
from AHSP through DDO/HVF

Any clarification required on these documents should be obtained from the
Inspecting Authority i.e. The Sr. General Manager, Heavy Vehicles F-actory,
Avadi, Chenpnai —~ 600 054. Equivalents to the collaborators specifications and
standards will be decided only by the Inspecting Authority and should not be
uniiateraily decided. For any change in the specifications, standards or written
approval, any alterations in specification can be affected and not otherwise.

The process instruction sheets supplied by the collaborators are available with
the Authority Holding Sealed Particulars, i.e. The Controllerate of Quality
Assurance (Heavy Vehicles), Avadi, Chennai for the reference. The relevant
process sheets may be studied at the premises of the AHSP after obtaining
necessary permission.

The supplier after scrutiny of the concermed process sheets and connected
paper particulars should establish the necessary production and inspection
facilities. Particularly the inspection test rigs, stands, fixtures, template, gauges
etc should be provided as recommended in these process sheets. If process
sheet / Process Baook is not avajlable the details particutars/parameters
available in the drawings to be strictly adhered.
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6. ITEM USED ON:

1. 172.40.020ch
2. 172.40cb-5¢cb

7.LIST OF DRAWINGS:

Singie (individual) item.

SI..NO. DRG. NO NOMENCLATURE REMARKS
1 172.40.149 ENGAGING RING -
MIDDLE LH

8. BILL OF MATERIALS:

Single (individual) item, details as below,

ST MATERIAL
NG | DRG.NO ”OME“CLAT“MRE SPECIFICATIONS Qty

ENGAGING RING Steel 20X2H4A To -
1 1172.40.148 | MIDDLE LH GOST 4543-71 1

Note: Vendor/Contractor may use approved aiternate material as pér drawing.
Refer Para 13.

9. CONDITIONS OF USE/STORAGE INSTRUCTIONS

This assembiy/item should be properly packed to protect from transit / handling
damage and influence of atmospheric precipitations, In addition, the following
parameters should be ensured:

(2) The threaded parts if any should be covered with suitable plastic caps fo
prevent damages.

(b) If the item consists of assemblies, each assembly should be packed separately.

{c) The stores are to be suitably covered for preventing ingress of dust and
Dirt/entry of sunlight / moisture.

{d} The packaging slip shall contains
{i) Certificate of testing (NABL)
(i) Guarantee/ Warranty Certificate
(i}  Service and maintenance instructions
(iv)  Delivery Slip with Inspector's Acceptance Mark
(e) The stores are not permitted to be stored together with oils. Petrol, acids,
alkaline and other substances to aveoid damage to the metal / rubber

components.
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10. SAMPLING PLAN:

NS‘; Sampling Plan Pilot* Bulk
(i) Visual Inspection 100% 100%
i Dimensional General Inspection level Hl, single
(i) Inspection 100% | sampling, Normal Inspection, AQL 2.5 of
IS 2500 {Part-1)-2000
1" No. for each batch of raw-material or
(i) Material inspection 1 No heat treatment iot as required by
specifications.
(iv) Acceptance test s
(v) Pressure testing e e,
Machining/Fitment/
. Ferfoermance trial on
(i) higher assembly / 01 No 01 No
Tank - _
(vii) Interchangeabiiity 02 Nos. 02 Nos. per batch on randonily basis,
Test except selective assembly.
Test stand/Jigs/ '
{vhi) | Fixtures/Gauges/Man | 100% 100%
dreis/etc.
(ix) | Marking/ldentification | 100% 100%
(x) Packing/ 100% 100%
Preservation
Note:-

* This clause is applicable if mentioned in supply order or project sanction

order.

A New (First time suppiier of this item) supplier should obtain clearance from
HVFE for bulk production which will be issued only after inspection/evaluation of pilot
samples by HVF,

11. VISUAL INSPECTION[Sampling plan as per Para- 10 {i)]

The stores are to be visually examined on 100 % of pilot /bulk and same
should be free from any defects and all the finishing requirements shail satisfy
as indicated in technical conditions of the assembly / component drawing.

The components shall be checked for the following and should be free
from the defects:
e Defects in construction

+ Cracks/Dents/Scratches
« Fitment of all components
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Moisture and dust
Corrosion of metal parts

Presence of foreign particles

Mechanical imperfections & distortion
Any form of deterioration of material and finishing.

Packing and preservation should be ensured as per drawings/relevant TY

specification (To be ensured on receipt at consignee end).

12. DIMENSIONAL CHECK[Sampling plan as per Para- 10(ii)]

The dimensions of individual component, sub assembly and major
assembly shall be checked and ensured as per respective drawing.
Dimensional check should be carried out as per sampling plan. However, the
inspecting authority/rep. may at his discretion, tighten the nspection leve! and
acceptance quality level on the critical items and adopt check paint during

manufacture.

12.1 ENGAGING RING MIDDLE LH (172.40.149)

All dimensions shall be confirmed as per drawing/Specification.

St No- Drawing Dimensions
() @510Cs(-0.9) mm

| (if) | @482 mm T
(iii) P460AS{+0.75) mm -
(i) &ﬂ?{ﬂ 12 craters

(v} 14°30"

(vi) | 29°21'49° ]

(vii) 80°30"

viiiy | 943

. Hx29°21'49°=
{ix) W

{x) 3Cm8(x0.2) mm

(i) @482 (+0.65/0.45) mm

(xii) {J464(+0.38) mm

(xii) | @473C4(-0.38)mm
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(xiv“). D491A4(+0.38) mm
(xv) | @506C5(-0.9) mm
{xvi) 18.5(+0.3/-0.1) mm
(xvii) 2?03(20‘28) mm
(xviiiy |24 mm
(xix) 1 [48mm |
{(xx) 14CM%{¢0.2) mim
(XX} Sphericat R8 (+0.7/-0.3) mm
"-Exxii) __ 16°(+10'/-30") mm
(xxiii) | 62°min
(#xiv) 20 +1 mm (Auxilary siot)
{xxv) | R10 rnm |
(xxvi) i5~1 mm
(x),wii) _1\__)_(459
{xxviii) | 10+3 mm
(xxix) | G10A20(+0.022) mm
{xxx) 1é+2 mm |
{(xxxi) | @10x1-7H mm (For positicnal tolerance refer drawing)
(xxxii) | 10 min
(xxxiii} 16CMS (+0.5)mm

3 (xxxiv) | R1

(xxx;)ﬂ ;5 T
(xxxvi) | 3.5 +.1Mrm1-1m
{xxxvii) { D506C5(-0.9Ymm
M(;xxviii) .Placemfgr checking Hardness refer drawing
(xxix) Surf&lnqe Finish/ roughness should be confirmed as per the drawing /

specification.
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For admissible alternate manufacture if any in dimensions/material, refer
drawing/specification.

13) MATERIAL CHECKS [SAMPLING PLAN AS PARA - 10 (iii)]

Material specimen #est bars of the components shall be in conformity as
per the material mentioned in the relevant documents/drawing. The material
check will be carried out as per sampling plan. However, if the manufacturer
proposes any alternative/equivalent material at the stage of tender enquiry, the
same has to be approved and a written concurrence should be obtained from
AHSP through DDO/HVF, before usage of such materials.

13.1 ENGAGING RING MIDDLE LH to Dra. No. 172.40.149
a) The component should be manufactured from STEEL 20X2H4A GOST 4543-

71,

b) Chemical properties: As per STEEL 20X2H4A GOST 4543-71.

] : CONTENT OF ELEMENTS %
- S P
C Si Mn Cr Ni
- MAX
0.16 0.17 0.30 1.25 3.25
to To To to to 0.25 0.25
0.22 0.37 0.60 1.65 3.65 o

Note: For mass fraction of other elements refer GOST4543-71

c) Mechanical properties: As per STEEL 20X2H4A GOST4543-71

Yield point. stg:g:ﬁti Relative Relative impact sirength
r ' ¥8 | elongation | reduction of area gr.m
N/mm? N/mm? 5o % o KCU, {- 2)
(kgf/mm?) (Kgffmm?) 5 W cm
1080 1270 78
(110) (130) 9 45 ()

For other details/parameters refer GOST 4543-71.
d) Hardness : 322-341 BHN.

14) PERFORMANCES/ACCEPTANCE TEST: ENGAGING RING MIDDLE LH

172.40.149.

The following technical requirements shall be confirmed for acceptance of the

component.
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; 2 T 2.5 IN CRATERS ! IS 7C I ZNSURED ON SLOPE
ANGLE CF 16°%38 over A wioty rer EXCEEDING 1.3vm. M 30TY SIDES
OF THE GROOVZ, -
3. VARIATION OF DIMENSIEN XK SHCULD NOT EXCZZD 0.27m awo THAT OF
U.K.M. SHOULD NetT BE a.éae THAIl O, 4=, -
2. TEE SHIFT OF AXIS 0F HCLE 'P' RELATIVE TO ORATZIS WHEN -
MEASURED CN $4§2 SHAULD BE 0,3-m MAXTMOM.
=+ VARIATION CF DIMENSION BETWEEN AXES OF THRZARED HCLES AND
“ZI3 CF HCLE '2* SHOULD BE 0,3mm MAXIMUY, -

L}

5. THE SHIFT OF AXIS oF HOLE *PY BETATIVIE IC TUE THREAED HOLE

AXIS ON DIMENSION t4 cm SHCULD 3g SANINCY Y20 -
7. VARI~TION OF DIMENSION SHOULD 3E . MAXI'UM 0,07 mm. *
8. HOLE '2¢ I3 TO BE CHECKED TO A DEPTH 25 G MINIM, {
$. LOCAL TCCL MARKS ARZ ALLOWED IN HOLE 'pr, g
i0. CHICKING THE CEVIATION OF PITCH €T CRATERS MAY BE SUBSTITUTED .

BY CRECKING THE VARLATION CF DEFTH CF RATSRS WEIATIVE TO FACE H.

IN THIS CASE THZ VARIATION oOF CAATER DEPTH WHEM MEASURED AT
EQUALLY SPACED FINTS OVER Tos ARC cF 323° MusT: lof EXCEED 0,25mm

FCA ALL CRATEAS.
1. DIMENSION 197 AND VAALATICNS oF DIMENSION /7 MAY BE CHECKED
WiTH THE AXD OF BaLl $15.081 ma, GoST 2722.80,

VIATICH OF LONGITUDIMAL AXSS OF CRATERS ) FACM CIRCUMEEAENCE
Y282 AT THE FLACES OF TRANSITICH TO END EACS 7' SHOULD NOT
SXCESD 0.8, | ' N

d3. THE COMPONENT3 MUST 82 DEMAGNETISE~. o

i

2. D

tn

[ Fa T I T

15. OTHER REQUIREMENTS, AS PER 520 TY-1,

-

=3

15) FITMENT AND PERFORMANCE TEST:

Pilot samples shoutd be checked for fitment and Performance test to ascertain
the efficacy of the system under different Operating conditions by fitting in higher
assembly and repeating it for functional checks, wherever required.

a. ltems of Buik supplies may be subjected to performance trial in tank in
case of repeated failure/defects during exploitation. -
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16) INTERCHANGEABILITY:

The assemblies/component should be interchangeabie component wise and
assembly wise, except the Component are to be supplzed as a set and to be
assembied selectively as per sampling plan.

17) CAL!BRATION CHECKS
(TEST STANDS/JIGS/FIXTUERS/GAUGES/INSTRUMENTS):

i. The supplier / Contractor should have suitable instruments, Test Stand, jigs,
fixture, mandrels and gauges to carry out quality checks, to ensure
conformance of components/assembly as per drawing and Specification
fT.R points.

ii. The supplier/contractor should submzt calibration reports/certificates for

instruments/fixtures/gauges/mandrels etc., which are used during process of
inspection activifies.

18) MARKING/IDENTIFICATION

Marking of the items is to be carried out as called for in the relevant drawing,
drawing/T.R points.

Inscription if any on the components is to be carried out as called for in the
drawing/T.R points. Unless otherwise specified in the drawing/ specification, marking
should not be carried out over the components.

For traceability, marking of part No., Manufacturer name, supply order No,
Serial No/Qty, batch No. and manufacture date & year are to be carried out. Suitable
method can be adopted, provided that the above parameters are legible and
considering the parameters mentioned in the drawing and specification. (Refer Para
14{14).

19) PRESERVATION CHECK

a) Preservative coatings are to be strictly adhered to as called for in the
drawing. However, equivalent BIS Standards can also be followed, subject
to the thickness of the coating/preservative is maintained as per the
drawing/specification.

b) Other preservations as necessary to prevent damages due to moisture and
dust during process, storage and transit are to be carried out. Conventional
Methods can also be resorted to.
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20) PACKING CHECK

Components / Assemblies are to be packed separately to avoid
damages during transit / handling of the same. Part No. and No. of sets are to
be marked on the packing. :

Packing and preservation should be ensured as per drawings/relevant
TY specification (To be ensured on receipt at consignee end).

Finished products shall be wrapped / packed using black and opaque
pelyethylene sheet or bags. - '

21) DOCUMENTATION

i Firm has to maintain all the documents as per QAP with respect to the
Si.No.to have traceability.

ii.  Vendor has to submit Bill of materials, Material test reports, Class ‘C’
/Endurance test reports (wherever specified in drawing/TY
specification/QAP) and Complete PIR (pre-inspection report)at the time
of offering the item for inspection. HVF will commence inspection only
after scrutiny of these documents.

Jii. The testing/inspection responsibility to test all the parameters as per
QAP and drawing specifications as mentioned in Annexure -A
{enclosed),

iv.  Pre inspection reports (PIR) of firm like, 1. Chemical analysis,
Z2.Mechanical properties, 3 Pre-forming process, 4. Coating certification
(wherever applicable), 5. Calibration reports of instruments and 6. 100%
Dimensional inspection reports. 7. Pressure test {leakage  test)
(wherever applicable) reports, etc,.

22) REFERENCE:

a) Drawing No: 172.40.14¢

b) Material specification Steel 20X2H4A to GOST 4543-71
c) GOST 4543-71

d) Specification 520 TY 1
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FIG: ENGAGING RING MIDDLE LH TO DRG. NO 172,40.149
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APPENDIX * A’

RECORD OF AMENDMENTS

SI. Amendment No. & Amended by Date of | Initial
No date Insertion
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