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Tolerances, allowances and forging laps 6

= OKIT O8 9300

01.07.90

- :
~ Non-observance of the %hucd under the law

This standard covers stee, i gings of 250 kg maximum and (or) with
linear overall dimension ngg m: 2500 mm made by hot die forging.

The standard imim values of tolerance on dimensions, deviations
of the shape, gllo forging laps and the mir ‘mum rounding off radii of
external

F

, for forgings made from high tem perature heat resistant, and

oof steels and alloys, and also for addition: ' special elements of forgings

imens for mechanical tests, clamps for suspcnsion of forgings during heat

\ treatment and for other technological purposes), the specified set values as agreed

between the manufacturer and the customer. It is permitted to manufacture the

forgings as per the drawings developed before the introduction of this standard
before 01.07.92

co :
o@ ith weight more than 250 kg or wi‘h the linear dimensions more

APPENDIX | TERMINOLOGY AND DEFINITIONS

In the section, the terminology and the definitions used for this standard are
given.
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-2 The forging shape —spatial figure determined by nominal linear and

1.3. Weight of forging — weight parameter of forging is to be determined
based on its shape and density of steel.

1.4. Nominal linear dimension of forge — geometrical parameter measured in
units of length and to be determined based on the nominal linear dimension of the
part, set allowance (fig. 1) and forge laps.

f
{

ital angular dimension of forging — geometrical parameter,
(hula units and determined from the nominal angular dimension of

6% Actual dimension of the forge — the actual dimension obtained by
¥asurement with permissible error.
\ 1.7. The limiting/maximum dimensions of forging — two permissible
dimensions, among them, one of them should be actual or nominal dimension.

1.8. Permissible deviation of the dimension of forging —algebraic dimension
beiween the limiting and the corresponding nominal dimensions.

1.9. Tolerance (tolerance field) on forge dimension — absolute value of
difference between the maximum and minimum the limiting dimensions,

1.10. Geometrical parameters of forgings (fig. 2 and 3).

1.10.1. Length (L, /), width (B, 5), diameter (D, d), height and depth (H, &) -
dimensions of forge elements in one part of die.
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Thickness (T, t) — height of the geometric elemen

die.
Inter axial distance:
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A—Dimension of section of straight line connecting two leniers and not

intersecting the external contour of the forging (See fig 2);

A; — Same as above, but intersecting the external contour of the forging (See

fig. 3).

1.10.4. Rounding off radius of internal corners (Rg)— Rounding of radius in

the concave section of the forging surface (See fig. 2).

—— = e

Fig3
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\&0 s W/ﬁr}i

Fig. §

1.10.5. Rounding off radius of external comers (R;;)— Rounding off radius in
the convex section of the forging surface (See fig 2).

1.11. Tolerance on shape of forging— Permissible value of forging shape
feviati

1.12. Forging shape error (deviation)

1.12.1. Shifting of parting surface (m) - Forging shape deviation in the form of
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maximum lincar shift on one of the forging plane with respect to the other,
calculated as per formula:

for dies with single parting surface (fig 4a)

Where m — value of shift;
a, — Minimum forgmgdlmcns' sni jaca? shift direction;

forgedholctillthcgivcnooa‘ i ~ kaspad:ed:mng(ﬁgurc«in)
1.12.3. Deviation t (¢) — Angular deviation of the hole axis
from the forging axi in unit of length.
1.124. i spew (r) — projections, which are in the forgings after
spmeing o les (F ig 5a).
&6 - 56) (¢)—forging edges, formed during sprucing or
g
Burrs. (x)—Projections, formed on the forging surface in the unforeseen

of joint of die parts for the flash/spew, and also during sprueing and forging of
ho mdtmasm'edmhclght(ﬁg 6: a — during flash free stamping, 6 — during
stamping in split dies, 5— during sprueing and forging of holes).
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1.12.7. Traces of die knock out/ejector — Local positional deviation of the
forging surface because of the die knock out

1.12.8. Camber (P, —Deviation of the axial line of the forging from the
nominal position in the direction of maximum length or width of the forging (Fig
7a).

1.12.9. Deviation from flatness — deviation from flatness,
maximum distance from the point of actual surface till the

(See fig. 7a).
v 1.12.10, Flamess tolerance (P,)—maximum | deviation from
- flatness (see fig. 7a).
1.12.11. Deviation from straightness — |
evaluated by the maximum distance fr lb%u
abutting straight surface (Fig 76). %

variation in straightness.
1.12.13. Radial run out — Difference of maximum & minimum distance from
the profile of forging section till its axis.
1.12.14. Tolerance on radial run out—Maximum permissible value of radial
run out
-~ 1.13. Allowance— Metal layer on the machining surface, removed during
Y maching.
1.14. Forging lap — Additional metal (layer) on the machining or non-
machining surfaces, necessary for shaping operations.
1.15. Design weight of the forging — The set value, used while assigning the
allowance & tolerance.
1.16. Initial index—Conventional parameter, taking into account the sum of
design characteristics in the generalized form (accuracy class/quality, steel group,
degree of complexity, die parting surface type/pattern) and forging weight.

< > Fig 7
\$ 1.12.12. Straightess tolerance  (P;) — Maximum permissible value of



Note :- These Drawings are only 0589

75053
No part oi %ﬁese Drawings may be
reproduced in any form without

for reference. Actual Drawings
may be different and shall be
issued at the time of procureinfn

speciﬁedinitialdannnofmwlﬁning.magreedbydt

customer (fig. 8).
<

ol

T I.l 7 ool

8| - §r- .
X L # = P $
L 1! =®\
{3 N -

tablished by this standard covers the machining surfaces

< * 8
22. The M&&b}' is standard covers all the nominal forging

ce, allowance and forge lap are set depending on the design
shics of forgings as given in tab. 1 and determined depending on the
mgiuwss(mrfaoeﬁnish)ofﬂxemachimdswfaocofd\cforgedmm
#so depending on dimensions and weight. For 1-st class of accuracy T1, tolerance is

\ set on those functional surfaces, which are not subjected to final machining

Table 1
=5 Design Designation &
: characteristics of determination of design Remarks
forsi l oo
1. Accuracy class TI— 1" class Determined as per
b T2 — 2™ class appendix 1 (Table. 19)
T3 — 3" class
T4 — 4" class
TS5 — 5" class
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Design
; 2

2. Steel group M |— steel with fraction of total mass
of carbon up to 0.35 % inclusive and
total mass fraction of alloying
clements upto 2.0 % inclusive.;

M2 — steel with fraction of total mass
of carbon above 0.35 to 0.65 %
inclusive and fraction of total mass of
alloying clements above 2.0 to 5.0 %
inclusive.

M3 — steel with fraction of total
of carbon above 0.65 % or i
total mass of alloying
5.0%

— Symmetrically bent/curved;
« — asymmetrically beat/curved

Set as per appendix 2

design wei
(forgings),

are not taken into account.

of forging is determined as the weight of deformation of
its parts. Weight of flash and crosspieces of the forged hole

Whikmsguhg&eforgingonupwingmachhnaonlowdb-fotm
a?muahmmhmmmlmwmdhmmw&
Z.Q.Daig:weidnofduforgmgisdmrmimdbucdonimmmiml

Apptmdmamdesipwcimofduforging(M.,.,)mbccalcuanpu
formula:
Mnp, =My Kp

Where M,,.,—Design weight of the forging, in kg;
M, — Part weight, kg;
K, — Design factor, set in compliance with appendix 3 (Table 20).
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forgings.
Various classes of accuracy for different dimensions of one & the same forgings
are permitted. During this the accuracy class/quality is determined based on the
prevailing number of the dimension of one accuracy class/quality, stipulated in the
forging drawing, and agreed between the manufacturer and the customer.
2.8. Thcchssofaocuracy.steelgroup.anddegeeofoanpbdtyngbc

- specified in the drawing.
- 2.9. Rules for forge drawing — as GOST 3.1126

2.10. Pcrm:wblcdcvmnonsofthcform/shapeand S W surfaces
should be shown on the drawing according to reg \ ST2308
Permissible deviations of rounding off radius and drs Al cd specified in the

{ drawing if required by the customer.
' % ned as per GOST 8479

2.11. Technical requirements for fovgm%
3. DETERMINATION EX

31'1‘hcm1tmlmdm: assignment of the basic allowances,

tolerance and is determined dzmending on the weight,
steel grade, degree and accuracy class/qua ity of forging (tab. 2).
i Accucacyclass
0 Forging weight, in  »  Steel Degree of Accuracy class r‘g-‘
kgs group | complexity .8
\$ ‘_ SY¥2 csoE|E S P = o |f
Upto 0.5 inclusive X ‘,I } + 1
- Above 0.5t0 1.0 X = 2
Y \
" ,.o ” I'o "X \ l _\ 2 3
BT 3--? S \ ' ‘i\\\ | x
) "wx2” 56" — 5
“ 56 "o & 3 — 6
) | 7
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Determination of initial index
vmk:mn m Degree of Accuracy class ,!
s |cScE|s & p = 0l
Upto 0.5 inclusive ' - 4 S
Above 0.5 t0 1.0 * \ Ll
S pat NCLEAN L
“ L8 32" e g
" 327 56 5
" 56 00" ’
" 0.0 " 200" : 7
“ 200 " sq0" AN 7 B
" 500" IR NN 3
129N 2580 "\ \ 10
| 1"
!
NNNNE
’l’
AN
1%
17
18
19
2
N\
2
2

10
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determining the initial index as per tab. 2, i «Weight of

the line corresponding to the given weight by moving across to
thcnghtorahngﬂwthmkenedmclnwdhmtodwnghtdownuﬂmwrsechngmﬂ)
the vertical line, corresponding to the preset values of steel groups M, degree of
complexity C, accuracy class T, the initial index is set (from 1 to 23).

Examples (fig. 9):

APPENDIX | Forgings of weight 0,5 kg, group of steel M1, degree of
complexity C1, accuracy class T2.

Initial index — 3.

APPENDIX | Forgings of weight 1,5 kg, group o degree of
complexity C2, accuracy class T1.

Initial index — 6,

3.3. The Initial index should be specified i
4. ALLOWANCE FOR MAC

4.1. The allowance for maching
allowance, which takes into

basic and also the additional
iations of the forging shape. Value of
of the nominal forging dimension.
machining depending on the initial index,
.2, the linecar dxmmsnon and surface roughness of the

. Additional allowances which takes into account the displacement of
curvature, deviations from flamess and straightness, centre to centre
and interaxial distances, and angular dimensions are determined based on
the forging shape/form and technologies of its manufacturing,

Depending on the accuracy class T, additional allowances on machining are set.
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o 26 | 2540 | 063 | @00 |
" Length, width, diameter, depth and height of the part
! @ T w0—-100 | 100—i60 160260
1'3 |I.% 1.28 'lgg 'l% l.’ll' :ﬁ ll?‘ 1.26 1'3.'3 ’lg 1.26
viVv|v| vV VvIv]|v|iv]|] V]|V
1 | o4 | 0,6/ 07|04 [0,6|07]| 05 |06]0,7] 0
2|04 | 06|07 |05 |06|07| 06 (08|09 0.9
3|05 | 06!l07 |06 (08|09 06][0.8N, 78(0,9 11,0
¢« | 06 | o8} 09 o\N 1| D8 [1,0] 1,1
5 | 06 | 0,8( 09 D10 09 J1,1]1,2
&% | o7 | 09 1alr2| 10 |1,3) 1.4
e 1,3)1,4| 11 | 1,4/ 1.5
il 14]15) 12 | 15116
0 1,5/1,6/ 13 |1,6]|1.8
Ty 1.611.8]| 14 |1,7]1.9
1,7(1,9] 15 | 1.8(20
1,820/ 17 {2,0(22
(20|22 19 [23]25
2.3]|2,5/[ 20 |25]|27
2.5|2.7] 22 |27]3.0
o 2,3 2,7|3,0| 24 |8,0]|83
' 2,5 3,0 |3,3| 26 3235
18 | 22 | 2,730 | 24 13,0 3.33 26 |3,2|3,5| 28 |3.,6]3.8
19 [ 24 [ 3,033 |26 [32]35| 28 |3.5/|3,8( 30 |3.8]41
20 | 26 [ 3,2( 35 |28 [35]3,8 ‘_3_.9_ 3,8 | 4.1 | 34 |4.3]47
21 |28 35038 | 30 |34 a4 4,3 (47| 37 [47]5.1
22 | 30 | 38| 41 {34 [435|47| 37 {47[5.1| 41 | 5156
23 | 34 | 43|47 |37 [ 7|51/ 41 |5.156! 46 |57]6.2

12




Note :- These Drawings are only
for reference. Actual Drawings
may be different and shall be

Nogpastiofshes® Drawings may be

reproduced in any form without

) prior-permission-in writing of
issued at the time of procurement OFEM
machining (in a side) Table 3
‘i 100-160 | 160260 | 20 | |
= 250400 400830 6301000 10001600 16002600
(38 |1 (0 |0 i (an | i 0 |1 | T Ny
v ivivIivivViv|v|V|V ]|V
0608098 —(—=| =| —=|=1 =
0709 10l0801,0f11| —|— i
0,8 (1,0 1,009 [1.1]1.,2]1,0 |I&YL. =] =] =l =] &
5 091,11 1,2|1,0(1,3(1,4 | Formmll (At PG Y 5 S
1,0(1,3/1,41,1 (1,4 1, )5/1611,3(16|18)| —| —| —
1,0 h,411,5]1.2 NA3 61,8 1.401,7]1.9[1.5]1,8]20
1,201,516 /R3NEW.8 140171915180 20]1.7)20]22
_lil 1 1M1 7{19|1.51,8(2,011,712,0{22]1.9|2,31|2,5
1,4\! 1,5/18/20/(1,7/20/2,2}1,92,3!2,5/2,0)2,5]|27

1LANST2.0{1,72012,2/1,9(2,3/25(2,01/256/27)22)27|3.0
\ 20|2011,9123|2,5/2,0/2,5|2,7|2,2/2,713,0|2,4]3,0/3.3

1,912,3/2,5/2.01025(27|2.227|30]|24/[3.0]33}26!32|3,5

2.0 125 | 2.7 12,2 12.7 | 3.0 | 2.4 13.0 | 3,3} 2,6/3,2|3,5]2,8]|3,5/3.8
2,2 12,7 |3,0|2.4(30(3,3[26(32[35]283.5(38|3,0/38]/4.1
e 2,4 [3,0(3,3]26/32]35/283,5(3.8]|3,0[3.8]|4,1|3.4]4,3[47
‘ 2,63,2|3,5)|28(3,5/|3,8|3,0/3,8|4,1)3,44,3]4.7/3,7)4,7]85.1
2,8 3,5/38|83038|4,1/3,414,3|4,7}374,735,1]|4,1|5,185.86
3.0:3,8|4,113414,3'4,7|87!4,7|5114,1151[564,5]5.7]86,2
3.4 14,3/47(374715,1141(5.1]5.5!<5!57162]4,9[6,2]6.8
3,747 |51 | 4.1 15,1 15,64,5/57]6.2(4.9(6.2|6854/6,8]75
| 4,115.1]5.814.5 (576,249 6.2 6.815.-1 ‘c.a 7.5 | 5.8 | 7.4 | 8.1
4,557(62}49%6,2|68!5468[75|58(74]|8.116,2[7.9]|87
4,906.216.8|5468(7,5/68(7,4|81]62 ;7.9 8.7 7,1 9,1 10,0
{ ! |
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Allowance for accuracy class, mm
" Flat parting surface (I1)
|
Ti T2 T3 T4 1 TS

. Weight, inkg
i
T
Upto 0.5 incl %ﬂ 0,3
Above 05 to 10 :
> U ’Q ' ~ 03 04
> 1f 'g\ |——1 02 |— o3 04 | 05
> . . > | ! 0.2 ¢3 {04 05 | 06
15.6 130 » 0.2 0,3 04 | 05 | 06 | 07
\ » 200 > 0.3 04 | 05 | 06 | 07 | 09
00 > 500 » 0,3 04 | 05 108 | 07 |09 | 12
G 50,0 » 1250 » 704 | 05 | 06 l 07 | 09 | 1.2 | 16
\$ » 1250 s 2500 » 0.4 l 05 | 06 | 07 l 09 | 1,2 | 16 | 20
! |
4.3.2. Camber & deviation from flatness & straightness — as per table. 5.
Table 5
2 MM - B - N
Maximum dimension of the Mmmmcm
forging Tl 12 13 T4 | T5 |
Upto 100 inclusive.| APPEl 0.2 0.2 0.3 04
- Above 100 » 160 » 0.2 03 0.4 0.5
» 160 » 250 » 0.2 0.3 0.4 0.5 0.6
» 250 » 400 » 0.2 0.4 0.5 0.6 0.8
» 400 » 630 » 03 0.5 0.6 0.8 APPE
» 630 » 1000 » 0.4 0.6 0.8 APPE!
» 1000 » 1600 » 0.5 0.8 APPE! 1.2
» 1600 » 2500 » 0.6 1.0 1.2 1.6
0.8 1.2 1.6 2.0
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Table 6
e — MM
Distance between the Allowance for accuracy class
centers, axis 11 2 13 T4 15
Upto 60 inclusive. APPEY APPE! 0.2 0.2
Above 60 0100 » 02 03 APPI
» 100 » 160 » APPE! 0.2 03 0. APPI
» 160 » 250 » 0.2 0.5 % APPI
» 250 » 400 » 0.2 0.3 0.8 APP1
. » 400 » 630 » 0.2 0.5 PE| 1.6
» 630 » 1000 » 0.3 0.8 \0 2.0
» 1000 » 1600 » 0.5 2 2.5
» 1600 » 2500 » 1, 2.5 4.0
6.0

4.3.4. The value : allowance, which takes into account the
devmonsofthe ion, is set as agreed by the manufacturer and the
customcr

% tledtoroundoﬂ'dwhnwdmmwnsoftheforgmgswuh
e’ assigning value of allowance on surface, position of which is

" by two and more dimensions of the forgings, higher value of the
ce for the given surface will be taken.
$ 4.6. While manufacturing core forgings with two sided upsetting or forgings
\ for which the core is not subjected to deformations, allowances on machining should
be set taking into account the tolerance on rod length as given in point 5.6.
4.7. The minimum value of rounding off the radius of external corners ol the

forgings depending on the depth of the die impression pocket/cavity is set as per

table. 7.
Table 7
Minimum rounding off radius, in mm, for
: Forging weight kg (U 10 [ o | ng a | Above
Foshaive. 1025 | 25-50 50
Upto 1,0 inclusive. 1.0 1.6 2.0 3.0
Above 1.0 to 63 » 1.6 2.0 2.5 3.6
» 63 » 160 » 2.0 2.5 3.0 4.0
» 160 » 400 » 2.5 3.0 4.0 5.0
» 400 » 100.0 » 3.0 4.0 5.0 7.0
» 100.0 » 2500 » 4.0 5.0 6.0 8.0
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below:
Upto 3.2kg —upto 0.5 mm;
32 to 100 » — »08 » ;
Above 100 » — »10 » .
5. TOLERANCES

5.1. Tolerances and permissible deviations of the lincar
formmﬁxeddcpendmonhmmnlmdcxnndudsmnm @u’
per tab. 8.

5.2. Permissible deviations of the internal di i
should be fixed with opposite signs.

Tolerances and permissible deviations of the dim fig. 2), reflecting
mosndedm&mofﬂndmmequalbOS d ven in tab. 8

5.3. Tolerances and permissible devia hie Wb taking into account
underforgings are set on the higher forgin ey aitd covers for all thickness.

5.4. Tolerance on thickness of¢ Jcaedmooldorhots:zmsmsu
as per the appendix 4.

5.5. The tolerance ioMS, which are not specified in the forging
drawing, is taken 1,5 times the tolerance of corresponding forging
dimension with ible deviations.

56. F i which the core/rcd projects beyond the die limit and does
not tolerance on core length is taken, in mm:

forgings of 1" accuracy cla:s
Forforgmgsofz“macycluss

\ » 4 For forgings of 3" accuracy cless
» 5§  For forgings of 4" accuracy class

» 6  For forgings of 5" accuracy class

The value of the tolerance on length of the undeformed core for forgings,
obtained by two sided upsetting is doubled. For forgings, obtained by upsetting with
subsequent stamping/forging & upsetting of the rolled stock of standard length,
tolerance on length of the core/rod is set is agreed by the manufacturer and the
customer.

Tolerance does ?o& include deviations on pressing and non-perpendicularity of
the core/rod end face.

For the section of the core, pressed in the die or in clamp from the back support
during forgings, it is permitted to increase the diameter of the core by a value of
double the positive permissible deviation as per table 8 for a distance of upto two
diameters from the head of the forging and one and a half the diameters from the end
face of the core.
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Table 8

In mm

Tolerance and permissible deviations of the linear dimensions
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5.7. The tolerance on parting
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defmmﬁmdwﬁngmwwmwm
not exceed the values given in tab. 9.

Weight of the forging, in
kg

pto
\ 05 »

> 10>

> 18>

» 32>

» 56 »

» 100 »

» 200 >

‘ » 500 »
» 1250 >

Tl

plane (K,
Q& Ti ™ | R l T4 TS
«\ ically bent surface of pnm
planc (M)

P m ™ g Ts T6

05 Inclusive 01 02 | 02 | 03 |04 0.5 0,6
o » 0.2 02 | 03 | 04 | 05 | 06 0.7
18 » 0,2 03 | 04 05 | 06 | 07 08
32 » 03 04 | 05 0,6) 07 | 08 1.0
56 » 0.4 05 | 06 0,7 08 | 1.0 1.2
100 » 0,6 06 07 | 08 10 | 1.2 1.4
200 o 0,6 07 | 08 1.0 12 | 14 1,8
6500 » 07 08 1,0 1.2 14 18 | 25
1250 » 08 1.0 1,2 14 1,8 2,5 32
2500 » 1,0 1,2 14 l 1.8 | 25 | 32 40
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weight of the forging, configurations of die parting surface and i

fixed as per tab. 10.
Table 10

Permissible value of residual flash

Flat surface of parting plane (1T)

T T4 TS

Weight of the forging, in
kg

o)
|
E‘.

parting plane (H,) -

™ T2 T3 T4 T5

02 |03 {04 |05 ] 08 |07 |08 |08

N > '!'03 |04 | 05 [ 06 {07 ({08 (09 (10
‘p >V 18 » 04 | 05 |06 | 07 108 | 02 | 1,0 | 1,2
» /s 32 » 05 | 06 | 07 08 | 09 | 1,0 | 1,2 | 14
32 » 56 » 06 | 07 |08 | 09 | 10 | 1,2 1.4 1.6
56 » 100 » 07 | 08 | 09 1,0 1.2 14 | 16 ] 18

> 100 > 200 o> 08 | 09 | 10 1.2 1.4 16 | 1.8 | 22
> 200 » 500 » 09 | 10 | 1.2 | 1.4 16 | 18 | 22 ' 28
> 500 > 1250 o> 10 121 14 1.6 18 | 22 | 28 | 35
» 1250 » 2500 » 1,2 14 1.6 18 22 | 28 } 35 ! 40

In places of transition for radii upto 10 mm, it is oermitted to fix double the
value of residual flash.

5.9. Value of the trimmed edge should not reduce the set allowance.

5.10. The permissible value of burr height in the forgings along the profile of
deflashing should not exceed the values given below:

2 mm — For forgings of weight up to 1.0 kg inciuded.;

Imm » » »  above 1.0kg to 5.6 kg inclusive.;
S MM » » » » S6kg » S00kg »
6 MM » » » » 50.0 kg

and while forging a whole this value can be increased by 1,3 time.
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—— Table 11
: 8 Degrecqf Permissible value of burrs for maximum
w“"’}:ﬁ;‘”‘"‘& COMPIEXY | gimension of the forge cross section in the

forgi parting plane of the die, in mm
“g(‘f 40-100 |100—160| 160—250 |ca. 250
Upto 0.5 inclusive cLc2 |10 20 — — —
3 20 | 3.0 —
[ c4 |30 40 — —
‘Above 0.5 to 3.2 » c,c2 |20 3 4) = =
63 130 [N 5.0 -
4 | C4 . : 60 | — —
» 32 » 56 » Cl,C 3\ 0 5.0 — —
3 0] 50 6.0 — =
50 | 60 7.0 =
» 5.6 » 200» CIXC2 40 | 5.0 6.0 7.0 8.0
K C3 50 | 6.0 7.0 8.0 9.0
?s c4 60 | 7.0 8.0 9.0 10.0
K(»J 00» | CLC2 [50] 60 7.0 8.0 9.0
c3 60 | 7.0 8.0 9.0 10.0 |
C4 70 | 80 9.0 10.0 11.0
\ » 50.0 .2 |60 70 8.0 9.0 10.0
| C3 70 | 8.0 9.0 10.0 11.0
| [ ca [80] 90 | 100 | 10 | 120

5.12, For forgings, manufactured on up-setting machines, the permissible
height of the burrs in the parting plane of the matrixes should not exceed the double
the value of residual flash as per tab. 10.

v 5.13. Burrs on the non-machining surfaces of the forge should be deburred at
N customer's request, if the forging form/shape in technically justified cases allows
deburring on deburring machine tools.

5.14. The permissible deviation from concentricity (misalignment) of non-
forged holes (markings) in forgings (see fig. 4r) is taken 1,0 % maximum of the hole
depth (marking).

5.15. The permissible maximum deviation from concentricity of forged holes
in the forgings (see fig. 4¢) is established in tab. 12.
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Pammbkmndmumdcvmﬁom

Mammmfgxrmmmon of the concentricity of fi holes for accuracy class
B i Tl T2 | T3 | T4 TS
~ Upto 100inclusive. | 04 | 0.5 06 | 08 1,0
Above 100to 160 » ,(_)75 0.6 08 | 10 | 1.3
~» 160 » 250 » 0.6 0.8 1.0 2.0

» 250 » 400 » 0.8 1.0 1.5 § 25 |

» 400 » 630 » 1.0 1.5 ] ") B0

» 630 » 1000 » 1.5 2. 3.0 40 |

of holes (misalignment)

(from the side of entry of

A hole (from the side of exit of punch)

Table 13

mnMm
T . o P ; 1
0 s sl 6P e :wbk deviation on camber for accuracy
$ e I 7 ™ | T4 | T5 |
Upto 100 inclusive. 0.3 0.4 0.5 5.6 0.8
Above 100 » 160 » 0.4 0.5 0.6 08 | 10
» 160 » 250 » 0.5 0.6 0.8 1.0 X2
» 250 » 400 » 06 | 08 | 10 1.2 1.6
» 400 » 630 » 0.8 1.0 1.2 1.6 2.0
» 630 » 1000 » 1.0 1.2 1.6 2.0 23 |
» 1000 » 1600 » 12 1.6 2.0 2.5 3.2
| » 1600 » 2500 » 1.6 2.0 2.5 3.2 40

‘4

Long forgings of dimension/size over 1000 mm are straightened before

5.17. Tolerance on radial run-out of cylindrical surfaces should not exceed
double the value specified in tab. 13 (Assigned as agreed between the manufacturer
and the customer).
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5.18. Permissible deviations of interaxal distance (A,) in forgings
should not exceed the values specified in tab. 14.

(o= Tig. 2)

Table 14

No part of these Drawings may be

%7&8&&% in any form without

prior permission in writing of

e S ——*P Z'nlcl'.. Of'i ] di
for accuracy class

Interaxal distance T ) Sy =

“Upto 60 inclusive | +0.10 [+0.15
Above 60 » 100 » +0.15 | 40.20
Above 100 » 160 » | 020 |40.25
Above 160 » 250 » +0.25 |40.30 20
Above 250 » 400 : EE .
Above 400 » 630 | =160 | +2.00 |
Above 630 » 1000 £2.00 | +3.00
Above 1000 » | #3.00 | +4.50
Above 1600 » 2500 - £4.50 | £7.00

mdd:cmmufacm

medupumblelSdependmgonﬂmMofﬂw

i ofthepmndwfmetothnmofblnkupm?upsmmd.

of intcraxal distance (A;) in forgings (see fig.

e of the end face of forging core/rod after
from ﬂnblmk.whnchumnubjecmdtodefmdmmgform

rod. Non-

mm Table 15
- s7° P Permissible
- Rod diameter (d) devistion
» X y
‘ SR, - | L .
- e Upto 40 inclusive | 0.08 d 1 d
] Above. 40 0.07d 08d
y
Fig 10
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) are set as

~ Table 16

issible deviations of angular (a) dimension
of forging elements for accuracy class

m | T2 | T3 | T4 | TS
inclusive +0°45' | £1°00' £1°30' | £2°00" | *£2°3¢'
£0°30" | £0°45'  =1°00" | £1°30" | £2°00'
\ IOK » 160
l » 160

| 20°15' | £0°30° | +0°45' | £1°00' | +1°30'
£0°10' |+0°15" | £0°30' | +0°45' | £1°00" |
£0°05' | +0°10°  £0°15' | 20°30° | +0°45' |

Permissible deviations of the angular dimensions for forging arc increased by
50 % for which twisting or bending of elements is carried out on separate
equipment.

5.22. Traces in the form of depression or project ms formed because of the
pusher/knock out or clamping elements of the die are permitted.

Depth of depression should not be more than 0.5 times the actual allowance
value. Permissible height of projection should be upto 3.0 mm on machining surface,
and on non-machining surface - it should be agreed between the manufacturer and
the customer.

5.23. Tolerance on rounding off radius of internal and external corners of
forging is set as per table 17.

|
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[ \ Tolerance on rounding-off —
Rounding off radius rradius for accuracy class ]
. T T2 T3 T4 i
Upto 4 inclusive 0.5 0.5 0.5 1.0 2.0
Above 4 » 6 » 0.5 0.5 1.0 2.0 3.0
» 6 » 10 » 1.0 1.0 2.0 3.0 30
» 10 » 16 » | 10 | 20 3.0 5.0
» 16 » 25 » 2.0 3.0 5.0 8 [0
» 25 » 40 » , 3.0 5.0 8.0 0 0.0 |
» 40 » 60 » 5.0 8.0 12 A\~ 30.0
» 60 » 100 » 8.0 12.0 2R .0 50.0
5.24. Permissible deviations of draft on are fixed within the
limits of +0,25 of their nominal dimensi:
g 5.25 Tolerance on height core, bush and tag of forgings
manufncnnedbyexmmoms the manufacturer and the customer.

form and position of surfaces (points 5.7-
5.17, 520 5.22— and does not depend on tolerance and
permissible devi ing dimension.
6. FORGING LAP
lapeanbeformedonforgmgpbydraﬁ,roundmgoffmdmsof
impenectrable crosspiece in the holes and undercuts and cavities,

cannot be carried out in forging operations.
62 Draﬁshouldnote:weedmevalwgwmmtable 18.

- A Table 18
Equipment Draft, rad ]
On external On internal |
surface surface
Forgmghamnms.d:ewnhomhlockom | 7 10
 with knock out, up-setting forging 5 7
Hot (dne)-Forgmgmachmu 1 2
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draft should not exceed 3°.

For forgings manufactured on forging hammers and presses without
pushers/knock out, having elements in the form of edge, projection, flanges with
ratio of their height to width more than 2.5, draft can be upto 10° on the external
surface and upto 12° on the internal surface.

6.3. Value of rounding off radius of internal corners is set as agreed by the
manufacturer and customer.

6.4. Dents and depression in the forgings, when their axes ags

direction of movement of one of the moving parts of the die.qarfl digmgidr or the
least cross sectional area is not les than 30 mm, are made @tiNddatb/up to 0.8 of
their diameters or the least cross sectional area— whild nigni§fabring on hammers

and presses and up to three times the di ilg manufacturing on
horizontal — forging machines/ up-setting forgi ;

6.5. Through holes are made in double sided depression, if
during its manufacturing their axig the direction of movement of one of
the moving parts of the A of the through hole is not less than
30mm, and forging thi at of hole punching — not more than the

R
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Table 19

SELECTION OF FORGING ACCURACY CLASS

Basic deforming equipment,
- Technological process

Crank operlted hot forging press;

Tl

12

13

Opm(mﬂalh)m
Closed forging

T4 T5

Extrusion

Forizontal forging mackion (9|

‘ 1'2—4byoncchss

above.

fi — Method of forging, ensuring the required accuracy &
)ofonemmmyﬁmhmdw&ouofﬂnﬁntgmg.whmh

3. During cold or hot plane calibration/shaping, accuracy is taken on one class
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DEGREES OF COMPLEXITY OF FORGING

AP
Cor

No part o¥ tEese Drawings may be
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PBrd?permission in writing of
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1. The degree of complexity is one of the design characteristics of forgings,
qualitatively evaluating it and is used for fixing allowances and tolerance.

2. Degree of complexity is determined by calculation of the ratio of weight
(volume) G, of the forging to weight (volume) Gy of the geometrical figure, in
which the forging mould is entered. The geometricel figure can be a sphere, a
parallel piped, cylinder with perpendicular faces to its axis or
prism (fig. 12).

29
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figure can be started with increase by 1,05 times of the overall linear dimension of
the part, determining the position of its machined surfaces.
4. The following numerical values of the ratio G, / Gy corresponds to the
degrees of complexity of forgings:
C1 — above 0.63
C2 » 032 to 063 »
C3 » 016 » 032 »
C4 » 0.16
5. The Degree of complexity C4 is set for forgings
example, in the form of disk, flange, ring (fig. 13)
crosspieces, and also for forgings with thin rod ¢
not exceed 0.20 and t should not be more
dimension of thin element, t - thickness o e

t, L. - length of thin element, d

- diameter of forging clement thi the value t).
* !
w! |
i 4 - - // 4
T o

Figure. 13

6. For forgings, made on horizontal - forging machines, it is permitted to
determine the degree of complexity of the form/mould depending on number of
transitions:

C1 —not more than two transitions ;

C2 — during three transitions;

C3 — during four transitions;

C4 — more than four transitions or while manufacturing in two forging



i ——GOST 75058
Note :- These Drawings are only No part of these Drawings may be
for reference. Actual Drawings e e[ e ot
may be different and shall be ollf T e Tn
issued at the time of procurement o

FACTOR (K;) FOR DETERMINING THE APPROXIMATE

DESIGN WEIGHT OF FORGING
- . Table 20
Characteristics Standard
t of parts i Ke
14l Stretched form 7 - .
1.1 |With straight axis ' 1.3—1.6
12 With curved axis 1.1-1.4
Round & multiple sided in
horizontal projection =
21 |Round o \AWHeel, hub, Flaz 1518
2.2 |Square, rectangular, m Flang 1.3-1.7
23 With branch picgd JU i 14—16
3 «combined ((8qmiinddsiements | Rotati 1.3—1.8
- tof 1% INafi gurati
4 i \’ unmachined Front-axle beam, [ L1—13
transmission gear box clutch,
pulling hook
Q With holes, recess, undercuts,  Hollow shaft, flange, gear | 1.8—2.2
\w s : ) which cannot be forged block
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TOLERANCE AND ALLOWANCE ON FORGING THICKNESS,
SUBJECTED TO COLD AND HOT CALIBRATION

1. During cold shaping, allowance on machining and tolerances on thickness
between the calibrated/shaped planes are determined as per tab. 21.
Permissible deviations is taken as equal to half of tolerance field.

Ti
Surface area subjected =
to calibration, in cm’ \ Above 0.5
~ Upto 2.5 inclusive 032 | 026
Above 2.5 » 63 » i 036 | 032
» 63 » 100 » \NA36 | 040 | 036
» 10,0 » 160 » i 04 | 040 |
» 160 » 250 7\7 | 050 0.50 0.44
L » 250 » 408 ¥ | 060 060 | 050 |
» 400 » ~80. 070 080 | 060

thickness (distance between the calibrated/shaped planes) to
subjected to calibration/shaping, or its element.

\SI.I.During simultaneous calibration/shaping of several planes of forgings, the
arca of the surface subjected to calibration/shaping is determined as their sum.
Tolerances and permissible deviations are set for all calibrating/shaping elements as
per the least/minimum value K

1.2. During hot calibration/shaping, allowances and tolerances on forging
thickness can be increased by 1.5 times.

2. The width, length and diameter of forgings or it elements, which changes
during calibration/shaping, are set as agreed by the manufacturer and the customer.
During this the value of single sided increase of the dimensions should not exceed
double the positive side deviation, and the decrease —double the negative deviation
value on the dimension before shaping/calibration.

3. Deviation from parallelism, flatness and straightness of the calibrated/shaped
planes are permitted within the limits of the tolerance on the dimension after
calibration/shaping.
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EXAMPLES OF CALCULATION (ASSIGNMENT)) OF TO
AND PERMISSIBLE DEVIATIONS AND ALLOWANCES ON FORGINGS
Example 1
Drive gear (figure 14).
Forging machine — Automatic hot forging,
Heating of blank — Induction.
1. Basic data for the part

1.1. Material — Steel 30XMA (as per GOST 4543): 0.17—0.3 %@ )
026 0.33% C; 0.4—0.7% Mn; 0.8—1.1%Cr; 0.150.25%

1.2. Part weight — 0.390 kg.
P\§ v

\ 34
A
7R

i
|
Y
L

!
b

3.5
gl VA%
o i ’<.?_
P ?’-als -~
f—— —
L 1.0z
Figure 14

2. Initial data for calculation

2.1. Forge weight (Design) —0.620 kg:
Design coefficient K, (see appendix 3) — 1.6;
0.390 x 1.6=0.620 kg.
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Average fraction of total mass of carbon in steel 30XMA 0.3% C, and fraction
of total mass of alloying elements—1.9% (0.27% Si; 0.55% Mn; 0.95% Cr; 0.25%

Mo).

2.4. Degree of complexity — C1 (see appendix 2).
Dimensions describing the shape of the forging (cylinder), in mm:

Diameter — 63 (60 x 1.05);
Length-—32.5 (31 x 1.05) (where 1.05—coefficient).
Weight of the describing shape (design)—0.780 kg;

2.5. Configuration/type of the parting plane I1 (flat)

2.6. Initial index
3. Allowance and forging lap

3.1. Basic allowance on dimension (; 3
1,0 — Diameter 60 mm and

G, : G3=0.620 : 0.780 = 0.79.

S
\%.6

smfaé:e roughness 6.3;

6 (see table. 2).

1.0 — Hub diameter 34&::‘“: condition/surface roughness 0.8;
1.0 — Thickness 31 surface condition/surface roughness 6.3;
1.1 — Thi condition/surface roughness 0.8;
0.9 — Thi and surface condition/surface roughness 6.3.
3.2. Additi which takes into account the deviation from flatness
— 0.2 g™ )
i ions of forging and their permissible deviations (see fig. 15)
dimensions of forging, in mm:
$ bfameter 60+1.0x2 = 62 Taken as 62;
\ Diameter 34+1.0x2 = 36 » 36;
Thickness 21 + (0.9 + 0.2) x 2=23,2 » 23;
Taken as 33.5.

Thickness 31 + 1.0+1.1+0.2x2 =335

4.2. Rounding off radius of external corners 2,0 MM (minimum) taken as 3.0
mm (see table 7).
4.3. Permissible deviation on dimension (see table. 8), mu:
Diameter 62'35 ;
Hub diameter 3695 :

Thickness 23

+05.
-037

Thickness 33.5'0%:
4.4. Unspecified maximum deviation on dimensions — as per point 5.5.
4.5. Unspecified tolerance on rounding off radius — as per point 5.23.
4.6. Permissible height of face burrs — 3.0 mm (see table 11).
4.7. Permissible deviation from flatness — 0.5 mm (See table 13).



Note :- These Drawings are only
for reference. Actual Drawings
may be different and shall be
issued at the time of procurement

OFM.

$0

No part of these Drawings may be
reproduced in any form without
prior permission in writing of

ple 2
Gear wheel (Figure. 16).
Forging machine— KI'11IIL
Blank heating: Induction
1. Initial data for the part
1.1.Material — Steel 45XH2M®A (as per GOST 4543): 0.42—0.50% C;

0.17—0.37% Si; 0.5—0.8% Mn; 0.8—1.1% Cr; 1.3—1.8% Ni; 0.2—0.3% Mo;
0.10—0.18% V

1.2. Part weight — 1.83 kg.

2. Initial data for calculation

2.1, Forging weight — 3.3 kg (design):

Design coefficient Kp = 1.8 (See appendix 3);

183X 18=33kg.

2.2. Accuracy class — T3 (See appendix 1).

2.3.Steel group — M2 (See table. 1).

Average fraction of total mass of carbon in steel 45XH2M®A 0.46% C

fraction of total mass of alloying elements — 3.81% (0.27% Si; 0.65% Mn; 095%
Cr; 1.55% Ni; 0.25% Mo; 0.14% V).
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2.5. Configuration/type of parting plane [1 (flat) — (See table. 1).

2.6. Initial index— 10 (See table. 2).

3. Allowance and forging lap

3.1. Basic allowance on dimensions (See table. 3), in mm

1.6 — Diameter 127.8 mm and surface smoothness/surface condition 6.3;
1.4 — Diameter 36 mm and surface smoothness/surface condition 6.3;
1.5 — Thickness 39 mm and surface smoothness/surface condition 1.6;
1.5 — Thickness 28 mm and surface smoothness/surface condition 6.3;
3.2.Additional allowance taking into account:

Shift on parting plane — 0.3 mm (Sec ble. 4);

Deviation from flamess— 0.3 mm (See table. 5).

3.3.Draft:

On external surface — not more than 5° taken as 5°;

On internal surface— not more than 7° taken as 7°.
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Dmnctu' 127.8+(1.6+0.3) x 2= 131.6 taken as 132:
Diameter 36-(1.4+0.3) x 2 = 32.6 taken as 32;
Thickness 39+(1.5+0.3) x 2 = 42.6 taken as 42.5;
Thickness 28+(1.5+0.3) x 2 = 31.6 taken as 31.5.

4.2. Rounding off radius of external comners — 2.0 mm (Minimum) taken as 3.0
wmm (See table. 7).

4.3. Permissible deviation of dimensions (See table. 8), Mm: S
: Diameter 132*}3 6
: Diameter 32'95 $
Thickness 42,5} @\
Thickness 31 5’
44, Unspecified maxnmnm deviatio

(Example, Diameter

(86,5+1,1) mm) — as per point 5.5. n%
45. Unspecnﬁedtolamoeon pundiy : us — as per point 5.23.

idualN@sh 0.7 my. — as per point 5.8.

47 Permissible devigtign fRon\{lat sO6MM—t.,xrpomt516
4.8. Permissible de¥idy

2ind0.8 mu (See table. 12).
iffof parting plane 0.6 MM (See ‘able. 9).
issikl size of burr height 3.0 Mm as per point 5.10.

4.10
0 B56,5
‘ 2545
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li}""l L 257
' Z85s
9132"-"
Figure 17
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Forging machine — K " LLI TT.

Blank heating — Induction.

1.Initial data for part

1.1. Material — Steel 45 (as per GOST 1050): 0.42—0.50% C; 0.17—0.37%
Si; 0.500.80% Mn; not more than 0.25% Cr.

1.2. Part weight — 0.845 kg.

2 Initial data for calculation

» 2.1.Forge weight (Design) — 1.27 kg: S
- Design coefficient Ky—1.5 (See appendix 3); $
0.845 x 1.5=1.27kg.
2.2. Accuracy class— T3 (See appendix 1). \
2.3. Steel group—M2 (See table. 1).

Average fraction of total mass of carbo 0.46%.
2.4. Degree of complexity—C2 (Sedaj ;
Dimensions describing the forgffig %4 piped), mm:
100 x 100 — Sides ( ined\grs

36—Height (Determ AWl

Weight of the d i & (Design) —2.56 kg;

0 i il N /',’-\_ Q :_4»
} P W 2
| (N R24 H ‘ Z
72 fret 2] b, 1 N
S| :p;m Rl o
RN | B‘L&‘ S| 3
LN ? i
’ 1 J0, 3 RS
' x| c)Q
* 3 |3 / !
ln‘ $ l 25,6 |
~ 16 16 P
4 20 |
-t —1-
Figure 18

2.5. Configuration of parting plane—TI1 (flat) (See table. 1),
2.6. Initial index — 9 (See table. 2).



GOST 7505-89

3.Allowance and forging lap

3.1. Basic allowance on dimensions (see table. 3), mm:

1,5 — width 108.6 mm and surface smoothness/surface condition 3.2;
1,3 — Thickness 25.6 mm and surface smoothness/surface condition 3.2;
1,3 — Length 30.3 mm and surface smoothness/surface condition 3.2.
3.2. Additional allowance taking into account:

Shift of parting plane — 0.2 mm (See table 4);

Deviation from flatness — 0,3 mm (See table. 5).

3.3. Draft on external surface, not more than 5° taken as 3° (See table. 17).
4.Forging dimensions and their permissible deviations (Figure 19}

4.1, Forge dimensions, mm:

Width 108.6+(1.5+0.2+0.3) x 2= 112.6 taken as 112.5;

Thickness 25.6+(1.3+0.2) x 2=28.6 taken as 28.5;

Length 30.3+1.3+0.3 = 31.9 taken as 32.0

4.2. Rounding off radius of external corners — 2.0 MM  (Minimum) taken as
3.0 mm (See table. 7).

L e — < f
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SETOTE:
ot | -
H [Aas]
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Figure 19
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Width 112.5°5%.
Thickness 28.5'0%. ‘
Length  32.0'G%:

44 Umpeciﬁedmavhnmofdimiou—npapoims.s.

45 Umpedﬁd&hnmmmmdhsoﬁrﬂm—upams.ﬁ.
4.6. Permissible value/size of residual flash 0.5 mm — as per point 5.8.

4.7. Permissible deviation from flatness 0.6 sy — as per point 5.16. 6
48 Permissible draft of tag axis +1° — as per point. 6.2. $

of dimensions (5ce table. 8), MM:

B 49 Permissible shift value of parting plane 0,4 sy — as per point 5.7.
410 Permissible value/size of burr 2,0 wm — as per point 5.10; \
Example 4
Bush (Figure 20),

Forging machine — KI'LLITI
P Blank heating — Induction.
1. Initial data for pant
1.1. Material—Steel 65 (As per @ : 0.62—0.7% C; 0.5—0.8% Mn;

0.17—0.37% Si; upto 0.25% Ci

12. me’gm—uK\
125
~ P_ o ¥ \/(\/)
\ @55 25x45°
W
\ *
3

. %/z . ;‘C/;/ %1
| fzzzz 7
tial data for calculation Figure2)

2.1. Forge weight (Design) 8.6 kg:

Design coefficient K, 1,6 (See appendix 3), 5.4 x 1.6 =8.6 kg.

2.2. Accuracy class— T3 (See appendix 1).

2.3. Steel group — M3 (See table. 1). ‘

Average fraction of total mass of carbon in steel 65 0,68% C; fraction of total mass
of alloying clements — 1.04% (0.27% Si; 0.65% Mo; 0.12% Cr).

4
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Weight of the describing shape (Design) — 11.2 kg,

Go:Gp=8.6:11.2=0.78.

2.5. Configuration/type of parting planc -1 (flat) (Sec table. 1).

2.6, Initial index— 12 (See table. 2).

3. Allowance and forge lap

3.1. Basic allowance on dimensions (See table. 3), aMu:

1.5 — Diameter 140 mv and surface smoothness/surface condition 12.5;
> 1.8 — Diameter 120 mu and surface smoothness/surface condition 1.6;

20—11uclaus80uuandsurfacesmoodmess/surﬁoecondiuon63

l7-ﬂuchm80nuandsmﬁoesmoodmus/sur&eccondn'

| .6 — Thickness 12 mm and surface smoothness/surface condigi

1.6 mcknmuuuandsmﬁcemoodmadsmfwe

1.7 — Diameter 65 mm and surface -

17—Depth60uumdsutfnoumoo¢hnm/s

3.2. Additional allowance taking into

Dcvuuon&omﬂm—-OZiuu(See

thﬁofpamngphno—().'iuu

3.3. Draft angle (See

On external surface ukmas—3°

On internal dnn?‘takaus 7°.

4. Forge di ions permissible deviations (Figure 21)

' 5+03)x2-|436tnkmas144
N A1 8+0.3) x 2 =124 2 taken as 124;
6541.740.3) x 2 = 61 taken as 61

f : B0+1.74240.3x2 = 84 taken as 84,
\ ickness 12+1.7+1 6+0.3x2=15.9 taken as 16,

Depth (Point 6.4) 60 x 0.8 = 48 8 taken as 50.

4.2. Rounding off radius of external comers (See table. 7) for die impression cavity

depth, n mwm:

Upto 50 — not less than 3 taken as 5,

Above 50 » » 3 » 4.

4.3. Permissible deviation of dimensions (See table. 8), in mm:

Diameter 144'53.

Diameter 124°}3,

Diameter 8175 .

Depth 50°7 .

Thickness 84'} 5,

Thickness 1633,

4.4, Unspecified tolerance on rounding off radius— as per point 5.23,

4.5. Permissible deviation from flatness 0.6 MM —as per point 5.16,

4.6. Permissible value/size of residual flash 0.8 mm— as ner point 5.23,
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Example 5
Lever (Figure 22).
Forging machine - Air and steam hammer.
Blank heating — Gas flame.
1. Initial data for part
1.1. Material —Steel 12X2114A (as per GOST 4543): 0.09—0.15% C; 0.17—0.3% Si;
0.30-0.60 % Mn; 1.25—1.65 % Cr; 3.25—3.65% Ni,

1.2. Part weight —3.30 kg. 66
2. Initial data for calculation
2.1. Forge weight (Design) —4.25 kg; $

Design coefficient K,<1.3 (See appendix 3); N\
330x13=425kg

2.2. Accuracy class—T5 (See appendix 1).
2.3, Steel group — M3 (See table. 1).
Average fraction of total mass of 2X2H4A: 0.12% C; fraction of total 1 .ass
5%
2)

of alloying elements — 5.62% (0.2 Mn; 1.45% Cr; 3.45% Ni).
2.4. Degree of i (See ix 2).
Dimensions ibi shape (parallelepiped), in mm
Length 340 \ ically);
Height 6 ically)
as per drawing)

1bing shape (Design):

X 6.7 cmx 6.7 cmx 7.85 glow'= 12420 g =12.42 kg,

0=4.25:13.06 =0.325.

. ion/shape of parting plane surface — My, (offset asymmetric) (Sce table. 1).
6. Initial index — 16 (Sec table. 2).

3. Allowance & forging lap
3.1. Basic allowance on dimensions (Sce table. 3), M.
2.7 — Thickness 50 mm and surface smoothness/surface condition 2.2;
2.5 Thickness 35 wm and surface smoothness/surface condition 3.2;
2.5 Diameter 40 mm and surface smoothness/surface condition 1.6;
2.3 — Diameter 28 mm and surface smoothness/surface condition 1.6.
3.2. Additional allowance which takes into account:
Shift of parting planc (See table. 13), Mm:
0.6 —Diameter 40,
06 » 28;
Deviation from straightness (See table. 5), mm
0.8 — Thickness 50,
08 » 35;
Deviation of center distance for dimension 245 mm —1.2 mum (see table. 6).
3.3. Draft angle (See table. 18):
On external surface— not more than 7° taken as 7°;
On internal surface — not more than 10° taken as 10°.
4. Forging dimensions & their permissible deviation (Figure 23)
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35+ (2.5 +0.8) x 2 = 41.6 taken as 41.5;
40-(2.5+0.6+1.2) x 2=31.4 taken as 31;
Diameter 28-(2.3 + 0.6+ 1.2) x 2=19.4 taken as 19.5;
Height 100+(2.7-2.5) = 100.2 taken as 100.
S 4.2. Rounding ofY radius of external corrers for impression depth 10 - 25 mm —
2,0 mm (See table. 7).
4.3. Permissible deviation of dimensions (See table. 8), in mu:

Thickness s7'74: Height 100} | ;
Thickness 41 st?i: Length 310} ];
Width 074 Diameter 315'}}:
Width s0'74: Diameter 1653}

4.4.Unspecified maximum deviation of dimensions — upqpoint 5.5.
4.5.Unspecified tolerance on rounding o radius—as per point 5.23.
4.6.Permitting value of parting plane shiil 1,2 mm —as per point 5.7.
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Example 6

Drive sprocket (Figure24).

Forging machine — K I'III IT .

Blank heating — Induction.

1 Initial data for part

1.1. Material —Steel 35 (as per GOST 1050): 0.32—0.40 % C; 0.17—0.37% Si,
0.50—0.80% Mn; not more than 0.25% Cr.

1.2. Part weight — 2.05 kg. g%
@438 \
;5

025 |

3

i .
\ ' oevz | e
—— Pt
" @r79.25 ___.Q
Figure 24
Q 1al data for calculation
\$ ‘1. Forge weight (Design) —3.28 kg;

Design coefficient Kp ~ 1.6 (See appendix 3),
2.05x 1.6=328 kg.
2.2. Accuracy class—T4 (See appendix 1).
2.3. Steel group—MI (See table. 1).
Average fraction of total mass of carbon in steel 35: 0.34% C.
2.4, Degree of complexity—C4 (See appendix 2).
Ratio of the flat surface thickness to the diameters:
7
sz 4z %
2.5. Parting plane configuration/type — I'1  (flat) (sc= table. 1).
2.6. Inmitial index — 14 (See table. 14).
3. Allowance and forge lap
3.1. Basic allowance on dimensions (See table. 3), mm:
2.0 —Diameter 179.25 mm and surface smoothness/surface condition 12.5;
2.2 — Diameter 42 mm and surface smoothness/surface condition 0.8,
1. 7—Thickness 38 mm and surface smoothness/surface condition 12.5;
1.5 — Thickness 8.8 vm and surface smoothness/surface condition 12.5.
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plane — 0.3 mm  (See table. 4).

4. Forge dimension and their permissible deviation (Figure25).
4.1 Forge dimensions, Mm:

Diameter 179.25+(2.0+0.5+0.3) x 2= 184.85 taken as 185,
Diameter 42+(2.2+0.5+0.3) x 2 = 48.0 taken as 48;

Thickness 38+(1.7+0.5) x 2=42 4 taken as 42.5;

Thickness 8.8+(1.5+0.5) x 2=12.8 taken as 13.0.

4.2. Rounding off radius of external corners —2.0 mm  (Minimum) mka%o mm (See

table. 7).
o 4.3. Permissible deviation of dimensions (Seetablc 8), MM
Diameter 1060
Diameter 430'
Thlckmss 425'

SE— "2y
A 2185 *2

Figure 25

4 4. Unspecified maximum deviation of dimensions— as per point 5.5.
4.5. Unspecified tolerance on rounding off radius — as per point 5.23,
4.6. Permissible value/size of residual flash 1.0 mm—as per point 5.16.

4.7. Permissible Deviation from flatness and straightness 0.9 mm —as per point 5.8,
4 8 Permissible value of parting plane shift 0.7 mm — as per point 5.7.
4.9. Permissible value/size of burrs 2.0 mm — as per point 5.10.
Example 7

Half shaft (Figure 26),

Forging machine — Horizontal forging machine/up-setting press.
Number of transitions — 5.
Blank heating — Induction.
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1.2 Part weight — 16.5 kg.
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f for calculation:
(ﬁ&v weight (Design) — 9.5/6.0 kg.
0 coefficient K, (see appendix 3),
For flange — 1.5,
\$ For split end —1.3.
Weight of the flange with clamp: 6.5 x 1.5=9.8kg.

Weight of split end with clamp: 4.6x 1.3=6.0 kg
2.2. Accuracy class — T4 (see appendix 1).
. 2.3. Steel group — M2 (sece table. 1).
Average fraction of total mass of carbon in steel 451: 0.46% C; fraction of total mass
of alloying elements: 1.12% (0.27% Si; 0.85% Mn).

2.4. Degree of complexity—C4 (see appendix 2).

2.5. Configuration/type of parting plane — 1  (flat) (see table. 1).

2.6. Initial index —16 (see table. 2).

3. Allowance and forge lap

3.1. Basic allowance on dimensions (See table. 3), mum:
3.0 — Diameter 195 mu and surface smoothness/surface condition 6.3
2.5 — Diameter 56 mm and surface smoothness/surface condition 1.6;
2.3 — Thickness 12 mm and surface smoothness/surface condition 6.3,
2.5 — Thickness 12 mm and surface smoothness/surface condition 3 .2,
2.5 — Thickness 32 mm and surface smoothness/surface condition 3.2,
2.4 — Thickness 100 mm and surface smoothness/surface condition 12.5;
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"~ Shift on parting plane 0.3 wm  (See table. 14);
Chamfer/curvature, deviation from flatness und straightness (sec table 5)

| Rig

2202512

d48,5

< >\ Figure 27
Diameter 195+(3.040.3+0.5) x 2 = 202.6 taken as 202.5;
Diameter 56+(2.5+0.3+0.3) x 2 = 62.2 taken as 62;
Thickness 12+{2.3+0.5)+(2.5+0.3+0.5) = 16.1 taken as 18,
Thickness 32+(2.5+0.3+0.5) =35.3 taken as 35.5,
~ Thickness 100+(2.4+0.3) = 102,7 taken as 103,
Length 850+(2.4+0.3) - (2.5+0.3+0.5) =849 4 taken as 849.5.
42, Ramdinaoffnﬁnsofmndm(Sauhk. 7), MM:
of flange — 3.0;
of slitend — 4.0; '
4.3. Permissible deviation of dimensions (S«e table. 8), Mu:
Diameter 2025'75 .
Diameter 82°7%.
Thickness 18'7 |
Thickness 3557 ]
Thickness 108'}§
Diameter 50’74  (as per GOST 2500)
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4.6. Permissible height of face burrs (See table. 11), in mm:

of flange — 9;

of slitend 7.

4.7. Permissible burr height in die/matrix parting plane 2.0 mv —— as per point 5.12,
4 8. Permissible deviation for chamber/curvature, from flatness and straightness (see table. 13), in

MM
of flange — 1.0,

of slitend — 0.6;
of total forging — 2.0.
4.9. Permissible value of parting plane shift 0.8 mm (sec table 9)
~ 4.10.Pcrmiuibleinuuneofroddiunwfondimeof!00un\ slit end-

upto 54.8 mm  as per point 5.6,
Example 8
Main drive shaft (Figure 28).

Forging machine — Horizontal forging machine/u
Number of transitions—4,
Blank heating— Flame. &

1. Initial data for part
1.1. Matenial — Steel 1 A 4543): 0.130.18% C; 0.7—1.0% Mn;
0.17-0.37% Si; 0.7—1.0% Cr; 1.4- i; 0.03%,09% Ti.

part —52kg

class— TS (see appendix 1).
| group — M2 (see table, 1)

fraction of total mass of carbon in steel 1SXTH2TA: 0.15% C; fraction of total mass of
elements — 3.73% (0.9% Mn; 0.27% Si; 0.9% Cr; 1.6% Ni; 0.06% Ti).
2.4 Degree of complexity— C3 (see appendix 2),
2.5, Configuration/type of parting plane — [1  (flat) (see table 1).
2.6. Initial index 17 (See table. 12).
3. Allowance and forging lep
3.1. Basic allowance on dimensions (See table. 3), mm
- 3.0 — Diameter 126 ym and surface smoothness/surface ~ondition 6.3;
2.7 — Diameter 86 mwm and surface smoothness/surface - rdition 6.3;
2.7 — Diameter 60 mm and surface smoothness/surface ¢ ndition 1.6;
2.2 — Diameter 45 sy and surface smoothness/surface condition 12.5;
3.0 — Thickness 52 mwm and surface smoothness/surface coadition 6.3,
3.3 — Thickness 52 mm and surface smoothness/surface condition 0.8,
3.0 — Thickness 50 mm and surface smoothness/surface condition 6.3,
2.4 — Thickness 50 mm and surface smoothness/surface cordition 12.5;
3.0 — Depth 40 mwm and surface smoothness/surface condition 6.3,
2.0 — Depth 40 mm and surface smoothness/surface condition 12.5.
3.2, Additional allowance, which takes into account:
Shift on parting plane 0.4 mm  (See table. 4), chamber/curveture, deviation from flatness and
straightness (see table. ), in mu:
ofrod - 0.8;
of flange 0.5,
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A #]
o P

ions and their permissible deviations (Figure 29)
10NS, MM:

Diameter 126+(3.04+0.4+0.5) x 2 = 133.8 taken as 134;

Diameter 86-2.7+0.4+0.5) x 2 = 78.8 taken as 78.5,

Diameter 60+(2.7+0.540 4) x 2 = 67 2 taken as 67,

Diameter 45+(22+0.8) x 2 = 51 taken as 52. (As per GOST 2590),

Depth 4.0+(3.0-2.0+0.5) =41.5 taken as 41.5;

Thickness 52+(3.0+3.3+0.5+0.4) =59.1 taken as 59.0;
Thickness 50+(3.0+2.4+0.5 + 0.4) =56.2 taken as 56.0.

4.2. Rounding off radius of external corners 4.0 mm (see table. 7).

43. Draft angle—7° (see table. 18).

4.4 Permissible deviation of dimensions (see table. 8), Mm:
Diameter  134'72,

Diameter  785'}3. \
Diameter  67'7]. ‘
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Figure 28

Diameter 52'73 (as per GOST 2500);
Height 415'3%.

Thickness
Thickness

+2.7
50773,
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§6'75 .



ote :- These Drawings are only No o%e’Mgs may be

or reference. Actual Drawings . !
reproduced in any form without

S F rod length 6.0 My — point 5.6. rior permission in writing of
fued a the time of procure gt jpspecified maximum/imiting devition of dimensions|—pye point 5.5 :
y .7, Unspecified tolerance on rounding off radius— as per point 5.23

may be different and shall be4

¢ 4.8, Permissible height of burrs in parting plane of the dic 24 wmm —as per point
. 5.12.
z 4.9. Permissible height of end face burrs 7.0 mm —as per point  5.11.
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4.10. Permissible deviations:
From flatness and straightness 1.0 My —as per point  5.16;
& From camber 1.6 mm (Sec table. 13).
4.11 Permissible value of parting plane shift 1.0 mu (See table. 9).
4,12, Deviation of concentricity of diameter 78.5 (Point 5.14) - 0.4 mm.
4.13. Permissible deviation of draft angle — as per point 5.24 — (7£1.7)
l ~ 4.14. Permissible increase in diameter of rod - upto 55.4 mu for a distance of 100 mm
. from the forging die (Point. 5.6).
4.15. Permissible deviation of rod face (Table 15), in sum:

Figure 29

& x— 3.1,
' y — 36.5.
> Edge camber — 7°,
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