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These specifid_‘_ahs pertain to transmission ghafts,

ge from steel 45X H24PA- UL, in the drawings of which
ma

ference is made about the present specificationms.

re

f. TECHNICAL}REJUIREMENTS

1.1 The shafts should correspond to the requirements of
arawings and the present specifications. Running-in of shamk
and jntermediate seetioms should be done on shafts, in the

drawings of which, requirements of running-imn are given.

1.2 _Chemical compound, mechanical properties macrostructure
of metal of grade 45xH2 M¢A- UL® for manufacturing the shafts
should correspond to the requirements of TY 14-1-1725-76,

GosT 4543-71 and the present specifications.
1.3. Over heating during upsetting of heads is not allowved.

1.4. Quality of heat treatment of shafts, .

1.4.1. Hardness for the surface of shafts and hardness along

the sections should correspond to the requirements of drawing.

l,4.2, i#iechanical properties of steel for shafts after heat

treatment should correspond to Talkle 1.
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Ultimate ¥Y4eld point ' Elomgation Reductiom Impact strength,
strength, (§0.2)MPa area KC 'V /150/2/10
6 Mny  Gkgf/mm?)  (6),% (£), % (x10=5 D g /m2) -

not less thanm.
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1372 1225 7 32 3,2
(140) (125)

1.4.3. On the surface 0f shafts, after heat treatment, zone
of full decarburization 1s not allowed., Depth of partial

decarburizing should not exceed 0.3 mm.

l.4.4, Deviation of shafts from straightness for the entire
length of rod, after heat treatment, should not exceed ;
0.2 mm - for shafts with a length upto 250 mm,

0.4 mm - for shafts above 250 mm,

1.5, wuality of surface of snafts after grinding.
'

1.5.1, Travel of shank of shafts to the head should be smooth,
Sudden reducticn of intermediate sections as well as presence

of gradation are not aliowed.

1.5.2. Presence of burms is not allowed on the surface of
shafte after grinding.

1.5.3. After grinding, presence of decarbuzied layer is not

permitted on the surfacelof shafts, Allowance for grinding

should ensure complete removal of decarburized layer,

1.5.4. On the rod of shafts and intermediate sections there
should not be crazes, Cﬂ?Cks, nicks, marks and longitudinal

¢
and lateral surface defegts.
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" .
1.5.5., Crazes, cracks, nicks and marks are rectified by

dressing by @& depth not exceeding:-

6.2 mm - for sﬁaak

0.07 mm - for intermediate sections.

The dresse¢ areas should have smooth passage to the
sur face of shaft.

After the rectification of defects, shafts should be

supjected to repeated inspection, Defects are not allowed,

1.5.6. Instead of dressing the defects of surface, repeated
grinding of the cntire shank and intermediate sections, within
the limits of tolerance for dimensions, specified in the 3

drawigg, is permitted.

1.6, Reguirements for running-in of shank and intermediate

sections @

1.6.1. Running=-in of spnank and intermediate sections shoula be

carried out with rotating rollers on the side of any ring in

one pass.

1.6.2. Longitudiral feed, during running-in, shall be switchedzt
off only after releasiinphe pressure on rollers,

1.6.3. Value of overlapping during partial running-in after
rectification of defects should not be less than 20 mm.

1,6.4. During the process of running-in, oiling of contact
areas of rollers with tﬁ; shaft should be done with oil. Grade

of oil is fixed as per the technological process.

1.6.5. Tolerance for squareness of rollers to the surface

peing run-in shall not exceed 0.15 mm (to be ensured by the

design of fixture for ruanning-in).
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1.6.6. Bifference of outer diameters of rollers, set to the
fixture, shall not exceed@ 2 mm,
1.6.7. Operating surface of rolfers, during running-in, should

be in the same plane misaligmment may not exceed 0.5 mm,

1.6.8. Rollers with (4°160-10) mm. diameter with rounding-off
radii of working surface (R5+1) mm, heat treated for hardness

}UK:93k61, shoula be used for running-in.

on the working surface of rollers there should not be
crazes, cracks, burns, dimts, dents, chipping_off of metal and

traces of deformation of edge.

For eliminating the said defects, rollers may be
reground vithin the limits of tolerance for the diameter,
Dressing is not allowed. & certificate should be drawn-up for
ecach roller. Using of rollers without the certificate, testify-

ot ize a::eptance,Eis not <llowed.

= -
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1.6.9., Wear of working surface of rollers is permitted till

the formation of the zone with a width not exceeding 1 mm.
The worn-out rollers should be subjected to compulsory replace-

ment or regrinding.
1.6.10., Force on the roller during running-in should be

4000-4500 H (400-450 kgf) when their longitudinal feed does not

exceed 0.5 mm/revolution,

1.7. guality of surface of shafts after running-in :

1.,7.1. Presence of non-run-in sections, nicks, contraction and

buckling are not asllowed on the rod and intermediate sections.

—
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1,7.2. The shafts, on the surfaces of which defects, in the
form of marks, nicks, 8re detected after runnipg-in, should be
rectified in compliance with para 1,5.5 and should be subjected

to subseguent additional running-in of the rectified areas or

the entire shaft.

2+ ACCEPTANCE RULES

2,1. While manufacturing the shafts, their compliance to the
requirements of the present specifications and drawings are

checked in the scope and seguence specified in Table 2,

Table 2
Scope of checking the shafts.

- Em am ER e E T n ae W we S o e mm owm s we am  EE mm s W )

o : Para No.0of present Volume of sample]
PEREMEERE EARE) CrEeiiste specifications selection

Para No. Check
of tech- procedur=

nical res.
require-
. e e e e e e e e Wents. o — i = m)
(1) (2) (3) (4)
l. Incoming Inspection of 1.2 3.2 1 bar of the
metal., same dimension,

of each melt,

l,1, Chemical combinatien
1.2, Mechanical propert;fs
1.3. Macrostructure

2. Absence of overheatimg 1.3 3.3 1 shaft from thel
heat-batch.
3. Qualit& Oof heat treat- 1.4 3.4
ment of shafts. :
3.1. Hardness 1.4.1 3.4.1 100% Shafts
3.2, straightness of shamk 1l.4.4., 3.4.2 100% shafts
S sen
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4.

401.

4.3.

Sol.

5.2.

5.3.

Periodical
quality of
treatment.

T

check of
heat

Hardness of shaft
surfaces and along
the sections.

4.2, Mechanical properti-

es of steel for
shafts.

Depth of decarburiz-

ed layer.

5. Checking of shafts
after grinding.

Travel of shank to
head.

Absence of grimding

burns.

Absence of surface
defects

Checking the guality
of running-ir of shamk
&ni intermediate
sections:;

Adherence to the
technological
process for running
in. i
Tolerance for squa&é

-ness of rollers to
the surface being
run-in,

Difference of outer
diameters of rollers
set to the fixture.

Position of rollers
in the same plane,

Dimensions of roll-
ers, hardness and
condition of opera-
ting surface.

(2)

1.4.1

106.1-

1.6.4

1.6.6

3.5

. 3,5.2

. 3.5.4

3.7.1

(4)

- e e o == e e = e o= -

Not less than once
in a guarter.

100% shafts

100% shafts

100% shafts

Daily

While certifying the
fixture for running-
in.

While setting the
rollers

While setting the
rollers

100% rollers

o T———
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(1) (2) (3) (¢)

6.6. Wear of working sur-= 1.6.9 3.7.6 Prior to each runn-
face of rollers ing-in. Rollers may
during running-in. be replaced twice a

month, but not later
than, after 200
shafts'

¢&.7. Force on rollers. 1.6.,10 3.7.7 During running-in.

7. guality of surfaces 1.7 3.8 100% shafts.

of shank and inter-
mediate sections
after running-in.

2.2. The metal supplied as melt of steel (para 1.,2) shall be
releasea fcor production, only if the certificate of the supplier
plant and tne positive results of incoming inspection of metal
for its compliance to thq reguirements TY 14;1-1725-76,

GOST 4543-71 and specifications are enclosed in the scope, agree

upon with the customer's representative.

2.2.1. Incoming inspection of the batch of metal for comp%iance
T

to the chemical compound, mechanical properties and macrostruc-

ture are checked on the test pieces, cut from bars of uniform

size of each melt.

2.2.2. On non-compliance of any of the parameters to the
requirements of present specifications repeated tests are
carried out on double quantity of test pieces, cut from other

bars of the same batch and melt,

On obtaining satisfactory results of repeated check,
the batch of pars of same size anc melt is released for

production,

o]

o s
e e— 172.45,1 -
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results of check for the absence of overheating are recorded

]
4.

A
1f non-compliance to the specifications is confirmed,

the batch of bars of sald dimension and melt is rejected,

2.3. Thg batch of blanks after up setting the heads (para 1.3)
is accepted if the result of check for the absence of overheat-

ing is satisfactorv.

Shafts of same description anc¢ same melt are consider-

ea d4s a batch.

2.3,1. Samples, cut from the heads of the same shaft of each
patch melt, subjected to heat treatment as per the technologi-
cal process, are presented for checkina the absence of over-

heating.

2.3.2., Tf the results are unsatisfactory, repeated tests are

carried out on two other samples of shafts of the given batch-

mElt. )

2.3.3. Tf the results of repeated check is unsatisfactory,

the batch-melt is rejected and seperated from the accepted ones

2.3,4, Heat No; guantity and shaft No. in the batch and

in tne ID log kook.

2.4, Upon heat treatmemt, the following are to be checked

on each shaft;

2.4,1. Hardnescs of shaft. Area for testing hardness is shown

in the drawings. /

I+ the hardness is not complying with the reguirements

of drawing, repeated full heat treatment of shafts may be

carried out as ~er the mode, stipulated by the cheif

T —
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metallurgists nepartment Number of temperings is not specified,

1

Results of checking the hardness of shafts are recorded

in the 2IN Log Book indicatina the shaft No and heat No.

2.4.2., DNeviation of shafts from straightness along the entire
length of shank. Shafts, possessing deviation above what is

specified by para 1,4.4, are to be subjected to straightening

in press is cold or hot condition,

While straightenimg in hot condition, temperature for

heating the snz=fts prior to straightening should not exceed 1800‘

‘All the shafts afiter checking for straightness and straigh
tening should be tempered in compl iance with the technological

process.

2.5. Technological inspection for the quality of heat treatment
shoulc pe carried out periodically.
fez.Z_-cZ:o. LI TeChnIoT_Lie- t=mzoecticon should be agreed

upon with the customer's representative and inspection should be

carried out not later than once in a guarter.
i

2.5.1, Procedure and quhntity of selection of shafts for
periodic check is to be agreed upon with the customer's

representative,

2.5.2. The scope of perjodic technological inspectiom for the
quality ot heat treatment of shafts of each nomenclature consists
of the following;

Inspection of chemical compound of steel: Inspection of
surface hardness of shaét and of surface hardness along the

section; Inspection of idepth Of decarburized layer om the test

- e
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test pieces, cut from the middle portion of shaft longitudinal

to rolling. K
2.5.3, Results of perigdic tests are applicable to the bateh
of shafts, from the dat13of the proceding periodic test in

i |

compliance with GOST B= «307=77,

2.5.4. During technolo 4cal inspectiorn if noa-compliance for
any of the parameters-bﬂ¥ng-checked to the requirements of
present specifications is detected, repeated check is to be

carriea out on double guantity of shafts of the same charge.

On obtaining satisfactory results for repeated test,

the batch of snafts shall be sent for further production.

on obtaining unsatisfactory results for repeated test,
on the basis of the reasons for detected defects, measures are
worked out for their elimination, and are @greed upon with the

customer's representative and decision regarding the given

batcn is taken,

2.5.5. The necessity for changing the periodicity and scope
of checking the qguality of heat treatment is determined as per
the results of periodic check and is agreed upon with the

customer's representative,

2,6, The device for checking the absence of surface defects

should correspond to GOST 21105-87.
xesults of checking for tne absence of surface defects

are entered in 1D Log Book indicating the shaft No.

2.7. Results of checking the finished shaft are considered

satisfactory, if the shaft, the requirements of drawing and

present specifications.’

172.45.1 TY-1
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2.7.1. On obtaining uasatisfacvory results and when it is
impossible to rectify the defects. the saft is rejected and

kept aside from the fit ones,

2.8, Periodicity for checrir. the technology of running-in of

shank ana intermediatelqgctluns (pura 1,6).

2.8.1., 1Inspection of adher=nce to the technological process of
running-in of shank and intermediate sections is carried out
deily by the production foremen and QID persconnel.

2.8.2. Inspection of si;e difference of rollers, set to the
fixture, as well as thei% position in the fixture (para 1.6.6,

1.6.7) are checked while setting the rollers,

2.8.3, Inspection of the condition of working surface of rollerg
(para 1,.6.9) is carried out before each running-in.

Instead of checking the width of belt, rollers may be

= — = = P = - ma) Soem e S s = L= - 3 =
- ._xZ=2 Tvlcs = ronth, buz noz l=z= S=os Epbolimaacel Inf
=

200 shafts.

kesults of checking the rollers are entered in the
Log Bcok and certificate for rollers,
2.8.4, LEffort on rollers (psra 1,6.10) is checked during

running-in as per the radirg of manometer in the hydraulic

system of the machine,

3. METHODS OF CHECK

3.1, Chécking of dimensions of shafts (para 1.1) for compliancg

to tue requirenents of drawing is tc be done with the measuring

devices, nsuring the required accuracy in the Design Documentsi

e — 172.45.1 TY-1 =




3_%, Checking of chemical compound, mechanical properties and
macrostructure of steel during incoming inspection (para 1.2)
js carried out in compliance with the requirements TY 14-1-1725-

76 and GOST 4543-71.

Quantity, sizes of test pieces &nd scope of carrying out
the incoming inspection should be fixed upon agreement with the

customer's representative.

3,2.1. Checking for the absence of crazes 1is carried out on
the samples, obtained by step turning. Length of each of the

three steps shoula not be less than 50 mm,

Sizes of steps are given in Table 3.

Table 3
- e e R we e e R e Cem em ?-I! ————————————— N T
Diameter of bar fDiameter of steps, mm
I 1 III
56 47 45 43
58 54? 52 48

68 64 60 56

3.3. 1Inspection for the absence of overheating (para 1.3) is

carried out as per the shape of break of test pieces by compar- |

ing with the standard test piece. In this case presence of

stone-like and naphthalenised break is not allowed.

The‘scale for checking the absence of overheating is to be

igreed upon Witr the customer's Trepresentative., The standard
€st piece is approved as per GOST B15-307-77

At | SHEET| Mo, OF oooemn | smwnme |eate 172'45°1-‘\]—1 /L¢P 13
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(pafa 1.5.1) with a gaﬁge.

3'}' while checking the shafts after heat treatment, the
following are cnecked;

3,4,1. Hardness para 1l,.4.1. as per GOST 9012-59.

3.4.2., Deviation of shafts from straightness para 1.4.4 with

indicator as uer GOST 577-68.

3.5, During technological inspection of guality of heat
treatment of snafts the following are checked .

3.5.1. Chemical compound of steel as per GOST 4543-71,
3.5.2. Hardness as per GOST 9012-59,

3.5.3. Depth of decarburized layer para 1.4.3 as per GOST
1763-68. |

3.5.4. Mechanical properties during stretching (para 1.4.2)
as per GU3T 1497-84 on the samples, cut from the shaft in
compliance with GUST 7564-73‘(appendix 2, fig 2), and impact

(o
strength on test pieces !of tyre 1 as per GOST 9454-78.

3.6. While checking the quality of surface of shafts after

grinding the following are checked;

3.6.1. Smoothness of Q&ansition of shank of shaft to the head

3.6.2. absence of grinding burns on the surface of shaft
(para 1.5,2) visually. Etching is not allowed.
3.6.3. Absence of surface defects (para 1.5.4) as per

GUsT 21105-p7, Presence of marks and nicks - visually.

3.7. Checking the quality of running-in of shank and interme-
diate sections:

3.7.1

Checking of requirements of paras 1.6.,1.-1,6.4 is

ens v »
ured by adhering to the technological process for running-in

—_—
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3,7.2. Tolerance for séﬁu&rcness of rollers to the surface
peing run-in (para 1.6.5) is checked during certification of

the fixture for running=- in.

3,7.3. Difference of outer diameters of rollers, set to the
fixture (para 1.6.6) is determined by universal measurement
means.

3,7.4. Position of rollers in the same plane (para 1.6.7) is

checked as per the diagram; given in Appendix 1.

3.,7.5, Dimensions of rollers, hardness and condition of their

working surface (para 1.6.8) are checked by checking the

accompanying Gocuments for rollers (certificates).

3.7.6; Condition of working surface of rollers during running-

in (para 1.6.93 is checked by visual inspection.

3.7.7. Force of running-in‘(para 1.6.10) is evaluated as per

the reaaing of mamometer €I &ITuIstY class no+t less thar 1

GOST 8625-77. Value of pressure is specified in the technologica4
process.

3.8. Quality of surface of shank and intermediate sections
after running-in (para 1L7) is checked by visual inspection
and by compreSion with the standard test piece of shaft,

approved as per GOST B.15.307-77.

'}

4, MARKING, PRANS PORTATION AND STORAGE

4.1, Marking.
4.,1,1, The finished shgft should have the following marking on |

the face of head consisting of the follewing:;

172.45.111'_1 ™™ -4
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Heat NO/
serial No. of shaft

Marking 1is done by punch marking with type [l 0=-5 GOST 2930~-62,

4.1.2. While up setting the head of shaft, apply the Heat No.,
corresponding to the marking of metal to the face of head.
4.1.,3. Upon machining, apply heat No. to the face of any head,
4,1.4., Prior to heat treatment, apply serial No. of shaft to

the face of any head,

4.2, TRANSPORTATION

4,2,1, Shafts may be transported by any means of transport,
in a container, protecting from mechanical damages and direct

full of sunlight on the shafts,

4.3. STORAGE

4.3.1. Shafts are stored in a dry room on special racks with

non-metalic covers,

4.3.2, Storage, conservation and packing of shafts, used as

spares, 1is done as per OST B3-9-008-82,

v
Se GUARA&TEE

The manufacturer guarantees compliance of shafts to the
Tequirements of design documents and their operation capacity
Within the limits of guafantee period of the Article from the

date of mounting to the &ank.

] 172.45.17-4 & € sert




Appendix 1

Diagram for checking the position of
rollers in one plain.

‘o)
e 1;*:‘WW§’E‘%%£
e Sonte 3 5m

Max 0,58M -

the ring may not exceed 0.5 mmy

Rollers 1 are brought upto contact with the slotted bush 2.
Ring 3 is brought upto éOntact with slotted bush of fixture 2.

In this case, shift of movable parts of bush relative to

MU
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