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Steel Forgings EHI!
Tolerances and Permissible Variations

for Drop Forgings 7526

Schmiedestiicke aus Stahl; Toleranzen und zuldssige Abweichungen
fir Gesenkschmiedestiicke

The content of this Standard is the outcome of joint studies by German, British and French
experts. It has been prepared on behalf of the "EUROFORGE" Technical Committee - an association
of European forgemasters.

To facilitate understanding between one country and another, the present Standard adopts not
only the factuasl content but also the grouping and the same numbering of sections and tables
from the jointly produced document. In so doing it has been necessary to accept the fact that
the terms used and their explanations are not - as is the usual practice in a DIN standard -
grouped in a special Section at the start of the text. Since this is an application standard
it does not represent a disadvantage to the user if the terms are explained each time in the
Sections in which the need for them arises by the nature of the subject. The repetition, in
appropriate terms, of provisions from the Part entitled "Drop forgings produced in hammers and
presses” in the Part entitled "Drop forgings produced in horizontal forging machines" is a
censequence of the adoption of the grouping as used in the jointly produced draft and in fact
means simplified reference for the user of the Standard. Sections denoted by a dot (e) in front
of the Section number are conformal in content for both manufacturing processes.

This Standard is intended to supersede the existing- standards DIN 7524 Part 1 to Part 3 dealing
with permissible variations for drop forgings. For the initial manufacture of dies, DIN 7526
should be applied from the start. However to give users an opportunity to use up existing
gauges and tooling it is permissible to work and supply on the basis of DIN 7524 Part 1 to

Part 3 up to 31 December 19741. Only then will DIN 7524 Part 1 to Part 3 be withdrawn and supte
seded by DIN 7526 so that after this date only DIN 7526 will be valid.
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Amendments

The following amendments have been made to the January 1983 edition.
a) Some of the values specified in tables 4 and 5 have been amended.
b) The standard has been editorially revised.

Explanatory notes

For converting the angular dimensions specified in table 3 to linear dimensions for measurement purposes, table 7 below
gives tangent values.

Table 7. Angles and associated tangents

Angle Tangent Angle | Tangent Angle Tangent
5 0,0015 25' 0,0073 1° 30 0,0262
10 0,0029 30 0,0087 2° 0,0349
15 0,0044 50 0,0145 3° 0,0524
20 0,0058 1° 0,0175

International Patent Classification

B 21 D 28/00
B 26 F 1/38

Ll

P

179



Page 2 DIN 7526

Page Page
7.1. Shaped part of a forging. . . . . 10 §,2.4.4, Permissible deformation of
7.2. Forging with two shaped parts . . 10 sheared ends. « « « « « « « « . .15
7.3, Non-shaped part of a forging. . . 11 9,2,4,5, Permissible depth of surface
. Data for determining the toler- defectB. & o ¢ v 4 4t e 4 e o o 15
- ances of forginpgs produced in 9.2.4.6. Tolerances for the slope of
horizontsl forging machines . . . 11 BUrfaces . . « ¢« ¢ v v 4« s 4 . . 15
8.1. Weight of the shaped part . . . . 11 10. Use of Tables for determining
8.2. Intractability of material, the tgleranges of forgings
steel grade . . . . . . . . . . . 11 psde in horizontal forging
8.3. Complexity of the forging . . . . 11 Dachines « « « « & « & ¢« « & « . 15
i 10.1. Table 1. . 1
S. Tolerances for forgings produced .« * e e e e e« o & 15
in horizontal forging machines, . 12 18-%- gagie 2. e Vi
. 3. able 5. . . . . . . . . ... .
9.1. Division into groups. . . . . . . 12 10l4.  Table 6. . . . . . Lol
9.2. Explanations regarding toler- . ) ) ‘
BANCEB « o o o o o o o o o o o o« o 12 1. Guidelines for drawings for
9.2.1. First group (see Table 1) . . . . 12 forgings produced in horizontal
9.2.1.1. Tolerances for diameter forging machines . . . . . . . . 17
dimensiona. . . . . . . . . . . . 12 qq.19 General
c onldern «1. eral, . . o o000 0000017
9.2.1.2. Tglcrupces or shoulde 11.2. Indication of dimensions and
dimensions. « « « « & + & o o . . 42 permissible variations in the
9.2.1.3%. Tolerances for length dimen- forging drawing. . . « o o .« . . 17
sions . . . h e e . . 13

9.2.1.4. Permissible éi;m;téh.a;d. Tadbles

permissible eccentricity. . . . . 13 Table 1. Forging grade F, tolerances

3.2.1.5. Tolerances for local variations and permissible variations for
on the non-shaped part. . . . . . 13 length, width and height dimen-
9.2.1.6. Permissible residual flash : sions (diameters) mismatch,
- (flash projection) and per- eccentricity, residual flash and
missible depth of chamfer . . . . 14 depth of chamfer . . . . . . . . 49
9.2.1.7. Tolerances for hole dimen- Table 2. Forging grade E, tolerances
SIONB 4 o o o o o o o o o o« « o« « 4 and permissible variations for
9.2.2. Second group (see Table 3). . . . 14 length, width and height dimen-
9.2.2.1. Tolerances for thickness dimen- sions (diametersl mismatch,
BIONB & 4 & ¢ ¢ o o o o o o o & o 14 residual flash and
9.2.3. Third group (see Table S5) . . . . 14 depth of chamfer . . . . . . . . 24
9.2.3.1. Permissible deflection and Table 3. Forging grade F, tolerances and
permissible distortion. . . . . . 14 permissible variations for
9.2.3.2. Tolerances for centre thickness dimensions and ejector
distances . . . . . . . . .. . . 14 DArKS. « & ¢ ¢ 4 4 444 ... . 23
9.2.4. Fourth group (see Table 6 and Table 4. Forging grade E, tolerances and
teXt) ¢« 4 4t b e e e e e e e .. 15 permissible variations for
9.2.4.1. Permissible varistions for thickness dimensions and ejector
fillets and corner radii. . . . . 15 DATKS: o ¢« ¢ o o o « ¢ o o o « & 25
9.2.4.2. Permissible height and width Table 5. Permissible deflection, permis-
of trimming fins and parting sible distortion, permissible
line fins . . . . . . . ¢+ .. . 15 variations for centre distances. 27
9.2.4.3. Permissible alignment error Table 6. Permissible variations for
(position of axes of deep fillets and corner radii, per-

holes)e & ¢ « ¢ o o « « « « o « o 15 missible height and width of
. trimming fins and parting line
fins, permissible deformation
of sheared ends. « « « .« . . . . 27

Dimensions in mm
Drop forgings produced in hammers and presses

1. General information relating to drop forgings produced in hammers and presses

Sections 1 to 5 of this Standard, teken in conjunction with Tables 1 to 6, apply to drop
forgings in the delivery condition which are forged hot in hammers or presses from carbon
steel or alloy steel.

The tolerances apply to drop forgings up to a weight of 250 kg and a maximum length of
2500 mm.

Tolerances for drop forgings heavier or larger than this, as well as tolerances for drop
forgings with very complex shapes or of steels which are difficult to forge must be agreed
between the manufacturer and the customer.

The tolerances allow for all variations permissible through die wear, die gap or different
rates of shrinkage.

Two forging grades are distinguished, as follows:

Forging grade F with tolerances providing an adequate standard of accuracy for the majority
of applications, and capable of being complied with by commonly used forging equipment and
production methods;

Forging grade E with closer tolerances, compliance with which requires more expensive produc-
tion.

The tolerances of forging grade E should be applied only to individusl dimensions requiring
a higher standard of accuracy than provided by forging grade F.
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1.3. Special agreements

Closer tolerances for drop forgings or for individual dimensions of a drop forging than pro-
vided by forging grade E must be specially agreed between the customer and the manufacturer.
This should take place prior to confimmation of the order, since such stipulations may in-
rluencelnot only the choice of forging method but also the shape of the drop forging and of
the tooling.

Note: Tolerances for forging grade E and special agreements involve higher coat than forging grade F
(e.g. additional processes, more expensive tooling and more accurate machines).

2. Data for determining the tolerances of drop

forgings produced in hammers and presses ELL_M
4 1 {
In order to determine from the Tables the di- \ II :’_t 7——1 j ] :
mensional tolerances applicable to a drop %

forging, the following data are necessary in
addition to the dimensions of the drop forging: flush

2.1. Weight of the drop forging

This is calculated. i
2.2. Plash E’%LF
A distinction is made between flush, symmetrically

offset and unsymmetrically offset shapes. trically off
u
2.3. Intractability of material, steel grade peymmetrically offoet

The intractability of the material takes accountfigure 1. Flash

of the fact that in forging practice, steels of the high carbon and high alloy grades entail
larger dimensional variations and higher rates of tooling wear than do steels with lower
carbon content and lower amounts of alloying constituents.

Quantities characteristic of the intractability are the carbon content and the sum of the
alloying constituents comprised by manganese, chromium, nickel, molybdenum, vanadium and
tungsten. ’

Two groups of intractability are distinguished:

Group M 1: Steel with a carbon content of not more than 0.65 % by wt. and a total of alloying
constituents Mn, Cr, Ki, Mo, V, W not exceeding 5 % by wt.;

Group M 2: Steel with a carbon content of more than 0.65 by wt. or a total of alloying
constituents Mn, Cr, Ni, Mo, V, W of more than 5 % by wt.

The criterion for deciding which of the two groups a particular steel belongs to is the

maximum sllowable content of carbon and the alloying constituents named.

2.4. Complexity of the drop forging

The complexity takes account of the fact that in the forging of thin section and branched
components, as compared with components having simple compact shapes, larger dimensional
variations occur which are attributable to different rates of shrinkage, higher shaping forces
and higher rates of tool wear. This is expressed by the factor 5. It is calculated according
to the following formula: .

symmetrically offset

s
S =g

In this expression mg stands for the weight

of the drop forging and mg for the weight

of the enveloping body formed from the largest
dimensions of the drop forging. _

Four groups of complexity are distinguished:

Group 8 1: over 0.63 to 1
Group S 2: over 0.32 to 0.63
Group S 3: over 0.16 to 0.32

Group § 4: over 0 to 0.16 Figure 2. Enveloping bodies of round drop
The enveloping bodies of round drop forgings forgings
(see Figure 2§ are the circumscribed cylinders
whose weight is calculated according to the 2 .
d .

following formula g~~~ — h.p

where: 4 p. oreter of enveloping body

h Height of enveloping body
e Density (7.85 kg/dm’)

The enveloping bodies of non-round d4rop
forgings (see Figure 3) are the parallelepipeds
with the smallest volume capable of circum-
scribing the drop forgings. Their weight is
calculated according to the following formula:

where: my=>b-hl-e
b Width of enveloping body
h Height of enveloping body
! Length of enveloping body Figure 3. Enveloping bodies of non-round
¢ Density (7.85 kg/dma) drop forgings
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Exception: In the determining of tolerances ,

for the thicknesses of thin discs or flanges (round v ] \ | )

or angled) there ie an exceptional condition, namely ; ~ &

when a T ! - ° 1
2so0.2 ' [E=

(see PFigure 4). Here, d is the diameter of the disc d

or flange and a> is the corresponding thickness. In .

such cases the €olerances are determined mot on the Figure 4. §§°°9t1°n;i case for thin

basis of the calculated complexity factor or of the 8cs or llanges

weight of the forging, but instead by using the
complexity group S 4 and a weight corresponding to
a disc with a diameter 4 and a thickness a>. This
method is only applied however if the reaufcing
tolerances sre greater than those obtained by the
usual method.

%, Tolerances for drop forgings mede in hammers and

2!‘88588
3.1. _Divisgion_into_groups
The tolersnces for the different kinds of dimension l‘_ —.J
/]

are divided into four groups depending on the Tables
to which they belong.

3.2. Explanations regarding_tolerances bh—

The tolerances on length, width, height and thickness P~ -
dimensions comprise not only dimensional variations, ~_J N
but aslso - however excluding deflection and distortion, & { S —+) - &
see Section 3.2.3%.1 - variations of shape, such as: i ”’—Wg__ 1

variations from circularity

variations from circular cylindricity
variations from a plane 12———
other variations from a prescribed outline.

These variations of shape must not exceed the limits
imposed by the tolerances. In certain circumstances Pigure 5. Kinds of dimension for drop
they may account for the entire tolerance range. forgings

Restrictions on variations of shape must be specially
egreed and noted in the drawing.

2,2,1. Pirst group (see Tables 1 and 2)
3,2.1.1. Tolerances for length, width and height } ,
dimensions ‘

)

The tolerances for this group apply to 1ength, Y /
width and height dimensions on one side of the ' //// //

,//

/

flash. [

84, 85 etc. thickness dimensions (see
Section 3.2.2.1)

b2 etc., width dimensions

1+ 95 etc. diameter dimensions

h1. hS etc. height dimensions

L LS etc. length dimensions

Pqs P2 etc. offset dimensions 7:

—4-

Lengths and widths are dimensions running
parallel or more or less parallel to the ; “}

principal plane of the die parting. They ma ! /a
be either external dimensions (see Figure s¥ T : t l
or internal dimensions (see Figure 7). L/// '

Height dimensions are dimensions running per- ’
pendicular to the principal plane of the die 41/
parting and they comprise only such dimensions S:, ———
as do not intersect the flash (dimensions \
which)intersect the flash are thickness dimen- PFigure 6. Dimensions between external faces
sions).

Length, width and height dimensions also
comprise:

offset dimensions which are dimensions for
distances between equal-directed parallel
faces in line with the length, width and height t

dimensions for distances between an axis and a /

face

dimensions for centre distances (see also

Section 3.2.3.2) T 4
dimensions for pierced holes (see Section 3.2.1.4). v

It is normal to apply the tolerances of the
largeat length, width and height dimension in
each case to all the length, width and height

dimensions of a drop forging. Pigure 7. Dimensions between internal faces

183



e

DIN 7526 Page 5

The greatest height dimension of a drop forging is
the measurement from the die parting to its most
distant external face.

The tolerances of the largest width are generally
applied to the dismeters of round hubs or depres-
sions of a drop forging. This avoids unneccessari-
ly small tolerance differences and simplifies
preparation of the forging drawing and the carry-
ing out of the acceptance procedure.

The permissible variations are taken from Tables 1
or 2 and are entered in the forging drawing (see
Section 5.4).

For internal dimensions the maximum and mipimum
values of the permissible variations are to be
interchanged.

If closer tolerances are necessary for individ-
ual dimensions, these are derived from the
corresponding nominal dimension ranges. If

still closer tolerances are needed for distance
dimensions from an axis to a surface or for
offset dimensions, then the tolerances of these
noyinal dimension ranges are utilized to only
+1/3.

In both cases the permissible variations are

to be entered in the forging drawing alongside
the relevant dimensions.

3,2.1.2. Permissgible mismatch

The permissible mismatch states the amount by
which a point on one side of the flash may be
displaced relative to the corresponding point
on the other side in a direction parallel Figure 8. Dimensions between an axis and a
with the die parting. It is found from face

Tables 1 or 2 to suit the weight of the drop

forging and the disposition of the flash,

and it applies in the length and width directions.

The permissible mismatch is used independently of other tolerances.

In meassurements of mismatch the accuracy depends on the extent to which an appropriate
allowance is made for an accumulation of material csgused by unequal die wear. For this

reason the measurements should be made at points on the drop forging which are least affected
by die wear.

The mismatch on the forging is best determined as follows:

b, - b
2

L9 - L

Mismatch = 5 or i

2

where:

b1 or L stand for the larger, and
b2 or L2 stand for the smaller projected width or length dimension as measured parallel

with the die parting

3,2.1.3. Permissible residual flash (flash
projection) and permissible depth of !
chamfer ! r‘blj

Variations in trimming can produce either a I, - b2

residual flash or a chamfered face. The permis- Mismatch Mismatch Mismatch

sible valuecs, positive for residual flash and ™1 "'[‘" 1]

negative for depth of chamfer, are given in

Tables 1 and 2. [ [

The residual flash is measured from the body of k

the forging to the edge of the flash (see !

|

l
Figure 10). ! T v
The depth of chamfer is measured from the cham-
fered face to the theoretical point at which

the die drafts meet (see Figure 11).

The permissible residual flash and the permis- Figure 9. Mismatch
sible depth of chamfer are used independently

of, and additionally to, other tolerances.

%.2.1.4. Tolerances for hole dimensions

Hole dimensions are internal dimensions between the
faces produced by piercing or trimming. It is normal
to apply the tolerances of the greatest width (diam-
eterg to all hole dimensions of a drop forging.

For this purpose the maximum and minimum values of
the permissible variations are interchanged one

with the other.

If smaller variations are necessary for particular
hole dimensions, these are taken from the correspond-
ing nominal dimension ranges of Tables 1 or 2. They

must be entered in the forging drawing alongside
the relevant dimension. reine & & Residual flash Depth of chamfer

Mismatch
Chamfered face

Pigure 10. Residual Figure 11. Depth
flash (flash of chamfer
projection)
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2,2.2. Second group (see Tables 3 and &)

3.2.2.1. Tolerances for thickness dimensions

Tolerances for thickness dimensions (see Figure 5) apply to all the dimensions of a drop
forging which cross the flash. The tolerance for the largest thickness dimension is determin-
ed from Tables 3 or 4 and in view of the great influence which the die gap exerts on the
variations in the thickness dimensions it should also be applied to all other thickness dimen-
sions of the drop forging.

Closer tolerances for individual thickness dimensions require additional operations and must
be specially agreed between customer and manufacturer (see Section 1.3).

Exception: When drop forgings have a projection on e
one side of a flange (e.g. journal or hub, see Pigure 12) the 1 ‘1

length of which is greater than 1.5 times its smaller diameter t
(diameter of enveloping circle in the case of a non-round |
projection) only the tolerance for the greatest thickness

dimension a4 is determined in the usual manner. On the other |
hand, in determining the tolerances for the other thickmess |
dimensions a reference dimension t is used which represents .

g,

the sum of the thickness of the flange ap and 1.5 times the
pmaller diameter of the projection.

If projections are present on both sides of a flange and their
length is greater than 1.5 times their smaller diameter, the ’ X
reference dimension t is calculated on the basis of the diam- 7
eter of the larger projection. \ i yA

In both cases the permissible variations for the calculated
dimension are to be entered each time in the Table (see
Section 5.4), but for the greatest thickness dimension they
are to be entered against the dimension in the forging draw-
ing.

3.2.2.2. Permissible height and depth of ejector marks

When drop forgings are forged in dies with ejectors, the posi-
tion and dimensions of the resulting ejector marks are to be
entered in the forging drawing. In the course of the manu-
facturing process the ejector marks commonly occur both raised
and indented. The permissible height or depth is subject to
the values of Tables 3 or 4 with a +1/2 distribution.

If the customer requires the ejector marks to be either rais- ,
ed only or indented only, the values shall apply in their AN
full magnitude unless agreed otherwise. They are applied
independently of, and in addition to, the other tolerances.

3,23, Third group (see Tadble 5)
3.2.3.1. Permissible deflection and permissible distortion ;/k\\ Enveloping circle

- 02"7'5’(1"

N

- Oyt 150 =

The permissible deflection, i.e. the permissible departure shown revolved

of the centre line of a drop forging from a straight line

(see Figure 13) and the permissible distortion, i.e. the _[X /\ / T
/

permissible variation of the surface from its prescribed

disposition are to be found from Table 5 to suit the greatest [}
length or greatest width of the drop forging. © S
The permissible deflection and the permissible distortion must e

be entered in the forging drawing. \
Deflection and distortion are applied independently of, and /[ A

in sddition to, the other tolerances. They do not comprise \ 1 72 °

the variations of shape mentioned in Section 3.2. ! Q
3.2.3.2. Tolerances for centre distances Figure 12. Exception for
Centre distances are dimensions between two axes or two determining the
centre lines or between an axis and a centre line. Normally, tolerances for thick-
the tolerances of the greatest length and width dimensions ness dimensions

are applied to centre distances, but with a 11/2 distribution.

Figure 13, Deflection

If closer tolerances are needed, the permissidble
variations of the corresponding nominal dimension
ranges of Table 5 are applied to centre distances
up to 1250 mm, whilst for centre distances over
1250 mm the tolerances of the corresponding nominal
dimension ranges of Tables 1 or 2 are used with a
+1/2 distribution.

Tf smaller permissible variations are required for
centre distances, they must be entered against the
dimensions in the forging drawing.

Tolerances for centre distances are applied independently of other tolerances. They are
applicable only to centre distances such that the line joining them lies within the drop
forging (see Figure 14). Tolersnces for centre distances such that the line joining them

Figure 14. Dimensions to which the
tolerances for centre
distances are applied
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lies outside the drop forging (see Figure 15) must be
specially agreed.

2,2,4, Fourth g roup (see Tadle 6
and text)

z,2.4.1, Fermissible variations for fillets
and corner radii

The permissible variations for fillets and

corner radii (see Figure 16) are calculated

according to the particulars of Table 6.

The minus tolerances are not applied to corner
radii up to % mm if such radii are influenced
by subsequent trimming or piercing. In such
cases a sharp edge is allowed.

The radii of fillets and corners should be
made as large as possible in view of the high

Figure 15. Dimension for which the toler-

rate of die wear. ance must be specially agreed
2,2.4.2, Fermissible height and width of \
trimming fins T

During trimming or piercing, trimming fins may
arise on edges in the immediate vicinity of the
flash. The permissible height and width of
trimming fins is to be determined from Table 6 l
to suit the weight of the drop forging. They

are applied independently of, and in addition to,
the other tolerances.

The position of trimming fins must be indicated Fillets Corner radii
in the forging drawing.

%2,2.4.3, Permissible depth of surface defects Figure 16. Fillets and cornmer radii

Surface defects are depressions which may occur

on the forged faces, e.g. as a result of scale
formation. They are permissible within the follow-
ing limits:

In the case of surfaces which are to be machined

in a subcequent operation, down to a depth which
preserves at least half of the specified machining
allowance,;

in the case of surfaces which are not to be machined
in » subsequent operation, to a maximum of 1/3 of the
tolerance for the greatest thickness.

N

2,.2.4.4, Tolerances for the slope of surfaces

Variations causing the slope of surfaces to depart

from their specified disposition are permissible

within the tolerances for the greatest length, width

or height of a drop forging.

Variations larger than this, e.g. on the occurrence of
severe die wear, must be agreed between the manufacturer
and customer.

2,2.4,5. Permissible alignment error
(Position of axes of deep holes)

For holes having a depth greater than their largest Alignment error

diameter (see Figure 17) variations from parallelism

of the hole axis and the centre line of the forg-

ing are permitted. Such variations are allowed

up to 0.5 % of the hole depth and are in addition

to the nismatch.

Figure 17. Alignment error

3,2.4,6., Tolerances for non-shaped part

If part of a drop forging does not undergo
shaping with the rest, but instead retains its
original cross-section, the part immediately
adjoining the shaped portion may exhibit local
diameter or cross-section variations. These
variations may occur in a length up to 1.5 - 4,
but subject to a maximum of 4100 mm, and they
must lie within the tolerances for the greatest

[

AN

width or thickness dimension (see Figure 18). {

The distribution of these tolerances may differ .

from the distribution of the tolerances for r[:*:l‘

the shaped portion if so agreed between the ). } e

customer and the manufacturer. ) ’
Tolerances for the length L (see Figure 18) — - > , °— 4
from the end of the non-shaped part up to a )
corresponding face on the shaped part are to Y 1 =

be taken from Table 1, using material group M 1, ‘ ; '

complexity group S 1 and a weight corresponding < t -

to a bar-shaped body of the same length and 15-d

with a cross-section equal to that of the orig- d

inal workpiece. The permissible variations must but not more than 100 mm

be entered ageinst the corresponding length

dimension. Figure 18. Example illustrating the non-

shaped part and sheared ends
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If the non-shaped part has a sheared end, the length shall be measured from the shorter side
of the resulting sloped face (see Figure 18).

3.2.4.7. Permissible deformation of sheared ends

Permissible variations from the original shape, which are allowed to occur on the sheared
end of a shank (see Figure 18), ere calculated according to Table 6 to suit the dismeter of
the shank. They are applied independently of, and in addition to, the other tolerances.

For sheared face a slope up to 7° is permitted. Sheared ends must be indicated in the forging
drawing.

4. Use of Tables for determining the tolerances of drop forgings made in hammers and presses
4,14, Tables 1 and 2

For determining the tolerances for length, width and height dimensions the procedure is to
move right from the corresponding weight column in Table 1 and then croes the materials

group column either horizontally at M 1 or obliquely downwards at M 2, depending on the steel
grade, as far as the column corresponding to the complexity. This column in turn is then
crossed either horizontally at Group S 1 or obliquely downwards to one of the other complexity
groups, whereupon the tolerances and permissible variations are found by further movement
horizontally in the corresponding nominel dimension range.

Example of the use of Table 1 - forging grade F - for determining the permissible variations
for the length, width and height dimensions of a drop forging.

Data requiread:

Maximum length 390 mm
Maximum width 110 mm
Maximum thickness 110 mm
Maximum height 80 mm
Weight of drop forging 11.2 kg
Steel grade C 45
Intractability of material (C < 0.65 % by wt. and
sum of alloying constituents <5 % by wt.) Group M 1
Weight of enveloping body (3.9 « 1.1 « 1.1 « 7.85) 37 kg
Complexity factor 3%72 < 0.3;) Group S 3
From the Table the permissible variations (see Pigure 19) are found as:
+3
Length -3.5 Em
+2.4
width 30
Height *2°) mnm

-1.1

Normally the permissible variations are found from the Tables for the greatest dimensions
and are applied to all the other length, width and height dimensions. If too large for
individual dimensions, the permissible variations of the nominal dimension ranges of Table 4
appropriate to the dimensions concerned are applied and separately entered against the di-
mensions in the forging drawing.

If the tolerances of forging grade F (see Table 1) are too large, the tolerances of forging
grade E may be used. These are taken from Table 2 in the same way.

The permissible residusl flash, permissible depth of chamfer and permissible mismatch for
forging grade F are taken from Table 1. The procedure is to move to the left from the cor-
responding weight column as far as the columns for residual flash, depth of chamfer and
mismatch. In so doing, the column headed flash is crossed either horizontally or obliquely
downwards, depending on whether the flash is trimmed flush, symmetrically or unsymmetrically.
The smaller values for forging grade E are obtained in a similar manner from Table 2.

4,2, Tebles 3 and 4

The tolerance for the greatest thickness dimension is derived from Table 3 for forging grade F
or from Table 4 for forging grade E in the same manner as the tolerances for length, width and
height dimensions were derived from Tables 1 or 2. The tolerance for the greatest thickness
dimension is also applied to all other thickness dimensions. Different tolerancing is not
permitted.

The permissible height and depth of ejector marks are obtained from Tables 3 or 4 according )
to the forging grade. The procedure is to move left from the corresponding weight column until
the column headed ejector marks is reached. In this connection it should be noted that the
values in the Tables may only be applied in a +1/2 distribution in cases in which the ejector
marks may be either raised or indented.

Values for permissible deflection and for permissible distortion are obtained from the cor-
responding columns of Table 5 for both forging grade ¥ and forging grade E (see Section 3.2.3.1).
They must be entered in the forging drawing.

For centre distances smaller permissible variations for centre distances up to 1250 mm can be
taken from the corresponding columns of Table 5 for forging grade F and E in cases in which the
tolerances normally applied according to Section 3.2.2.2 are too large. They must be entered
against the corresponding dimensions in the forging drawing.

4.4, Table 6

The permiseible variations for fillets and corner radii are calculated from the data of
Table 6.
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Figure 19. Applicetion scheme for Table 1

The permissible height and width of trimming fins are derived from Teble 6 to suit the weight
of the drop forging.
Values for permissible deformation of sheared ends are calculated from the data of Table 6.

¢ 5. Guidelines for drawings for drop forgings produced in hammers and presses
5.1. General

The design of drop forgings from the viewpoint of the production process, die design and

test methods calls for sound knowledge of the special conditions applying to drop forging.

It is therefore in the customer's interest to involve the manufacturer's practical experience
at the design stage by letting the latter have not only the drawing showing the finished part
together with full details of the material, but also additional particulars regarding the
intended use, the type of machining envisaged and the position of datum and clamping faces.

5.2. Preparation_of_ the forging drawing

The forging drawing is best prepared by the manufacturer. On completion it is submitted to
the customer for checking and epproval. If the forging drawing is prepared by the customer,
the additional information called for in Section 5.1 should again be made available.

5.3. Indication_of_dimensions_in_the forging drawing

When dimensions are being entered in the forging drawing it should be noted that the toler-
ances of this Standard, with the exception of tolerances relating to the slope of faces, may
only be applied to such dimeusions as are specially entered in the drawing. The manner of
entering dimensions is therefore of the utmost importance with regard to the checking of
dimensions on forgings.
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For checking dimensions for which no measurements are entered in the forging drawing, only
such tolerances may be applied as are calculated on the basis of the tolerances of dimensions
which are entered.

In view of the fact that the tolerances for the greatest length, width and height dimensions
are normally applied also to all other measurements relating to these kinds of dimension, it
ia expedient that these greatest dimensions should always be entered. If these greatest dimen-
sionsiare not entered in the forging drawing it is permissible to find the tolerances by cal-
culation.

S.4. Indication ot_permissible variations in the forging drawing

The forging drawing shall have noted in it the permissible variations according to DIN 7526,
with the exception of those specially identified.
The permissible variations must be entered in the forging drawing.

iiog: :;;g?ggnzgdszgzzaihgrpgzm;fiigizsz;:ia Kinds of dimension Permissible variations
ments of a particular kind of dimension, as Length dimensions

well as the data (weight, complexity etc.)

necessary for determining the tolerances, Width dimensions

should be entered in a Table (see example).

Height di i
The permissible variations which are applied o2& mens-ons

only tc¢ individual dimensions must be entered | Thickness dimensions
against these dimensions.
The position of ejector marks and trimming Mismatch
fins must be indicated.

A1l permissible variations agreed between
menufacturer and customer which do not
correspond to the Standard must be entered in the drawing and are to be specially marked.
The manner of marking shall be indicated in the forging drawing.

Drop forgings produced in horizontal forging machines

Items produced in horizontal forging machines —

commonly consist of shaped parts and a non- ,l,—«Enveloping body
shaped part and therefore, in line with \ J
general usage and to distinguish them from
"drop forgings produced in hemmers and
presses" they are referred to in the Sec-
tion below as "forgings".

6. General information relating to forgings { Y} -

produced in horizontal forging machines

Sections 6 to 11 of this Standa§d6in cgn-
unction with Tables 1, 3, 5 an apply to
%orgings in the delivery condition which are Shaped part Non-shaped part
forged hot in horizontal forging machines Figure 20. A shaped part

from carbon steel or alloy steel.
Tolerances for forgings with complex shapes Sh‘P°d,2:ft B
or of steels which are difficult to forge

Shaped Eart A
Enveloping body

must be specially agreed between the menu-
facturer and the customer. j . part A
The tolerances allow for all variations ——
permissible through die wear, die gap or T
different rates of shrinkage.
For forgings produced in horizontal forging - 1T 1T° 71T 1T T -
machines only forging grade F is provided. Forming | Forming
) direction - direction
6.2._Special sgreements auring | = = during
Closer tolerances for forgings or for indi- forging of forging of
vidual dimensions of a forging than provid- part B \ ) part A
ed by forging grade F must be specially
agreed between the customer and the manu- Non-shaped part
facturer. This should teke place prior to
confirmation of the order, since such Figure 21. Two shaped parts
stipulations may influence not only the
choice of forging method but also the shape
of the forging and of the tooling. Shaped
Note : Special agreements often involve higher part Previously shaped part

cost than forging grade F (e.g. additional proc-
esses, more expensive tooling and more accurate
machines).

7. Terminology and its application to forgings k___~‘-.-

produced in horizontal forging machines

ing

The shaped part consists of one or more |
accumulations of material which are forged
without change of forming direction. -

7.2. Forging with two shaped parts

In the case of forgings which have two parts Figure 22. Previously shaped part
shaped in opposite directions, and which are
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joined by a non-shaped part the length of which is equal to or greater than its diameter, the
tolerances are determined separately for each of the shaped parts.

In the case of forgings which have two parts shaped in opposite directions, and which directly
adjoin each other or which are joined by a non-shaped part having a length smaller than its
diameter, the tolerances are determined as if the forging consists only of a single shaped
parto

?.3. Non-shaped part of a forging

The non-shaped part is that part which has not undergone any change of shape in the horizontal
forging machine, regardless of whether it still retains the original bar cross-section or has
undergone previous forming.

8. Data for determining the tolerances of forgings produced in horizontal forging machines

In order to determine from the Tables the dimensional tolerances applicable to a forginag,
the following data are necessary in addition to the dimensions:

8.1, Weight of the_shaped part

The weight is calculated; if two shaped parts are present (see SBection 7.2.) their weights
are calculated separately.
In calculating the weight of a non-shaped part, Sections 7.3 and 9.2.1.3 are to be noted.

8.2. Intractability of material, steel grade

The intractability of the material takes account of the fact that in forging practice steels

of the high carbon and high alloy grades entail larger dimensional variations and higher

rates of tooling wear than do steels with lower carbon content and lower amounts of alloying

constituents. Quantities characteristic of the intractability are the carbon content and the

sum of the alloying constituents comprised by manganese, chromium, nickel, molybdenum, vanadium

and tungsten.

Two groups of intractability of material are distinguished:

Group M 1: Steel with a carbon content of not more than 0.65 % by wt. and a total of alloying
constituents Mn, Cr, Ni, Mo, V, W not exceeding 5 % by wt.;

Group M 2: Steel with a carbon content of more than 0.65 § by wt. or a total of alloying
constituents Mn, Cr, Ni, Mo, V, W of more than 5 ¥ by wt.

The criterion for deciding which of the two groups a particular steel belongs to is the
maximum allowable content of carbon and the alloying constituents named.

8.3. Complexity of_ the forging

The complexity takes account of the fact that in the forging of thin section and branched
components, as compared with camponents having simple compact shapes, larger dimensional
variations occur which are attributable to different rates of shrinkage, higher shaping
forces and higher rates of tool wear. This is expressed by the factor S. It is calculated
according to the following formula: ng

S-;—l:

where m§ stands for the weight of the shaped part and mg for the weight of the enveloping
body enclosing the shaped part.
Four groups of complexity are distinguished:

Group 5§ 1: over 0.63 up to 4

Group S 2: over 0.32 up to 0.63
Group S 3: over 0.16 up to 0.32
Group 5 4: over O up to 0.16

The enveloping bodies of round forgings are the circular cylinders formed by the greatest
dismeter and the greatest length of the shaped part (see Figures 20 and 21).
In the case of non-round or unsymmetrical forgings the greatest diameter is replaced by the
diameter of the enveloping circle. The weight of the enveloping body is calculated accordinr
to the following formula: d2 . N

mH-T.h.E

where:

d diameter of circular cylinder or enveloping circle

h height or length of_enveloping body

p density (7.85 kg/am>)

Exception: In the determining of tolerances for the thickness dimensions of non-
shaped parts with thin flanges or cylindrical shapes there are exceptional conditions,

namely when the ratio of
J = h (= d; Diameter of enveloping body

_3_1 is £ 0.2 or :_2_ ig > 2 h Height of enveloping body

d1 d
(see Pigure 23). Here & is the greatest diam- : I
eter of the shaped part and a is the thickness 5 | H..____”___m__é.?__. . . v
of the flange or the length of the cylindrical l K

shape.

In such cases the tolerarices are determined
not on the basis of the calculated complexity
factor and not on the basis of the weight of 9 e a

the shaped part, but instead by using the —egle- dl-0'2 j>2
complexity group S 4 and a weight correspond- _. . 2 .
ing to a body with a dismeter 4 and thick- Pigure 23. Exceptional case for determining
ness a (or length). complexity
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This mﬁthod however is only used when it
results in larger tolerances than yielded
by the usual method.

9, Tolerances for go:gingsfproduced in
horizontal forging machines

The tolerances for the different kinds of
dimension are divided into four groups
depending on the Tables to which they
belong.

R
9.1. Division_into_groups <Y . . . . 1
i

The tolerances on diameter, shoulder and
thickness dimensions comprise not only
dimensional variations, but also - however
excluding deflection and distortion, see
Section 9.2.3.1 - variations of shape such
as:

variations from circularity

variations from circular cylindricity
variations from a plane

other variations from a prescribed outline.

These variations of shape must not exceed
the limits imposed by the tolerances. In
certain circumstances they may account for
the entire tolerance range. Restrictions
on variations of shape must be specially
agreed and noted in the drawing.

9.2.1. First roup

(see Table 1%
9.2.1.1. Tolerances for diameter dimensions
For determining tolerances, the term diam-
eter dimensions is applied also to length
and width dimensions of non-round or un-
symmetrical forgings.
In the case of such forgings the diameter
of the enveloping circle takes the place
of the length and width dimensions as the
reference dimension.
The permissible variations for the greatest
diameter (diameter of enveloping circle
of the shaped part (see Figure 25) are
obtained from Table 1 and are entered in
the forging drawing.
For internsl dimensions, the largest and
smallest values of the permissible varia-
tions are to be interchanged with one
another.
In view of the influence exerted by the jaw
die gap, these dimensions are also applied
to all other diameter dimensions (length
and width dimensions) of the part shaped
in the jaw die,
Normally they are also applied to all diam-
eter dimensions of the part shaped in the
punch die. This avoids unnecessarily small
tolerance differences and simplifies prepa-

ration of the forging drawing besides facil-
itating the acceptance procedure. If smaller

variations are necessary for individual
dimensions, these are obtained from the
corresponding nominal dimension ranges and
entered in the forging drawing alongside
the corresponding dimensions.

9.2.1.2. Tolerances for shoulder dimensions
Shoulder dimensions are dimensions between
equal-directed faces within the punch or
jaw die (see Figure 26). Normally the
tolerances of the greatest height

dimension are applied to shoulder

i

\nN°
1\ 2
) V4
L
:

3

> /

™ P3 e @y, 3 etc. thickness dimensions

dP dzetc. diameter dimensions

y h2 h,, h2 etc. height dimensions
iy

n—-a,—ﬂ

l}, 1, etc. length dimensions

Pi» P2etc. offset dimensions
Figure 24. Kinds of dimension of forging
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—

Figure 25. Diameter
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o e ! -

Figure 26. Shoulder and thickness dimensions

dimensions. This height dimension is the distance from the die parting to the remotest
external face of the shaped part (see Figure 24).

If closer tolerances are necessary for individual shoulder dimensions, the tolerances of the
corresponding nominal dimension ranges are applied instead of the tolerances of the greatest

height, but only to the extent of +1/3.
These permissible variations are entered in
dimensions.

the forging drawing alongside the corresponding
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Note on geap dimensaions: The tolerances for shoulder dimensions cannot be applied
to gap dimensions, which are the distances between opposing faces within the punch or jaw die. Entry of

gap dimensions should be avoided as far as possible. If the use of gap dimensions is asasential it may be
necessary, for the purpose of avoiding redundant cumulative tolerances, to leave adjacent dimensions out
of account.

Tolerances for gap dimensions should be separately agreed.

9.2.1.3. Tolerances for length dimensions

) Diameter of the
Tolerances for length dimensions are applied initial cross-section
only to the dimensions on forgings which consist _—P'

of shaped and non-shaped parts, the dimensions
concerned being those denoting the distance - e -
between the end of the forging and the remotest . (

surface facing the latter and disposed at right
angles to the axis (see Figure 278.

Tolerances for length dimensions are found from
Table 1 by using a weight corresponding to a
bar-shaped body having the diameter of the non- l
shaped part and the length to be toleranced.

If the non-shaped part exhibits different Figure 27. Length dimension
diameters as a result of a preceding shaping )
operation, the ruling diameter for the purpose -
of weight calculation is the largest diameter,
provided that this is not greater than that of t}

the initial workpiece.

The permissible variations for length dimen-
sione are to be entered in the forging drawing
alongside the related dimensions. L
If the non-shaped part has a sheared end (see
Section 9.2.4.4) the length is measured from ‘
the shorter side of the resulting slope (see ‘ >
Pigure 28). [

The length dimensions (4 and Lf (see Fig.29) : !
should not appear simultaneously in a forging Figure 28. Length dimensions on a forging with
drawing. The tolerance on the overall length L3 sheared end
cannot be obtained from Table 1, but instead |
is calculated by adding together the tolerances 2
on length, thickness and shoulder dimensions
(see Figure 29).

9.2.1.4. Permissible mismatch and permissible
eccentricity

The permissible mismatch (see Figure 30) o Gt S i : : -—
defines, for that part of a forging shaped

in the jaw die, the amount by which a particu-
lar point on the part shaped in one half of
the die may be displaced relative to the cor-
responding point on the part shaped in the

other half of the die., Mismatch can arise both 4

in the forging direction and also at right |

angles to the latter. It is measured parallel 3

to the parting of the jaw die. The permissible Figure 29. Length dimensions on a forging with
mismatch applies in the forging direction and two shaped parts

at right angles to the forging direction. Mismatch

The permissible eccentricity (see Figure 30) 4, forging direct
gives the amount by which the axis of that B Jorging direction
part of the forging shaped in the punch die

r— at right angles
may be displaced relative to the axis of the to forging di?.Ction
part shaped in the jaw die.

The permissible mismatch and permissible .
eccentricity corresponding to the weight of

the shaped part concerned are taken from the

mismatch and eccentricity columns of Table 1.

They are applied independently of, and in

Eccentricity

addition to, the other tolerances.

9.2.1.5. Tolerances for local variations on ) )
the non-shaped part Figure 30. Mismatch and eccentricity
The tolerance on the largest diameter (diam- 15-d, but not exceeding 100 mm
eter of enveloping body) of the shaped part !
is also applied over a length of 1.5 4, but
not exceeding 100 mm (see Figure 31), to —
local variations which may occur on the
adjacent portion of the non-shaped part. Over e
this length the shank may be displaced oblique- ’
ly or parallel.
The subdivision of the tolerances for the non- : : i ’ : 1 ©
shaped part can be agreed differently from +
that of the shaped part. It must however be —
marked on the forging drawing.

s
Figure 31. Local variations on the non-shaped
part
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Mi
9.2.1.6. Permissible residual flash (flash projection) featen

and permissible depth of chamfer
Differences in trimming may bring about either a
residual flash or a chamfered face. The permissible
values, positive for residual flash and negative
for depth of chamfer, are given in Table 1.
The residual flash is measured from the body of the
forging to the edge of the flash (see Figure 32).

The depth of chamfer is measured from the chamfered
face to the theoretical point at which the die
drafts meet (see Pigure 33),

The permissible residual flash and the permissible
depth of chamfer are used independently of, and in
addition to, the other tolerances. —] oy

9.2.1.7. Tolerances for hole dimensions Residual flash Depth of chamfer
Hole dimensions are internal dimensions between the .

faces produced by piercing or trimming. It is normal Figure 32. ?;aidual Figure 33. Depth of
to apply the tolerances of the largest diameter ash chamfer
(diameter of enveloping circle) to all hole dimensions of a forging. For this purpose the
maximum and minimum values of the permissible variations are interchanged one with the other.

If smaller variations are necessary for particular hole dimensions, these are taken from the
corresponding nominal dimension ranges of Table 1. They must be entered in the forging drawing
alongside the relevant dimensions.

Chamfered face

9.2.2. Second group (see Table 3) - g

9.2.2.1. Tolerances for thickness dimensions

Tolerances for thickness dimensions apply to the ()

dimensions of a forging which cross the flash ;.

between the punch and jaw die. The tolerance for

the largest thickness dimension is determined U y

from Table 3 and in view of the great influence i

which the die gap exerts on the variations in T T—

the thickness dimensions it should also be applied L

to all other thickness dimensions of the forging. -

Closer tolerances for individual thickness dimen- 1.5d

sions require additional operations and must be ol

specially agreed between customer and manufacturer ‘ t

(see Section 6.2.)

Exception: When forgings have a projec- Figure 34. Exception for determining the
tion on one side of flange (e.g. journal or hub, tolerances for thickness
see Figure 34) the length of which is greater than dimensions

1.5 times its smaller diameter (diameter of envelop-

ing circle in the case of a non-round projection) only the tolerance for the greatest thick-
ness dimension a4 ias determined in the usual manner. On the other hand, in determining the
tolerances for ail the other thickness dimensions a reference dimension t is used which
represents the sum of the thickness of the flange a, and 1.5 times the smaller diameter of
the projection,

If projections are present on both sides of a flange and their length is greater than 1.5
times their smaller diameter, the reference dimension t is calculated on the basis of the
diameter of the larger projection.

In both cases the permissible variations for the calculated dimension are to be entered each
time in the Table (see Section 11.2), but for the greatest thickness dimension they are to
be entered against the dimension in the forging drawing.

9.2.3. Third group (see Table 5)
9.2.%.1. Permissible deflection and permigsible distortion

The permissible deflection, i.e. the permissible departure of the centre line of a forging
from a straight line, and the permissible distortion, i.e. the permissible variation of the
surface from its prescribed disposition, are to be found from Table 5.

The Eermiaaible deflection and the permissible distortion must be entered in the forging
drawing.

Deflecgion and distortion are applied independent-
ly of, and in addition to, the other tolerances.
They do not comprise the variations of shape
mentioned in Section 9.2. 31

9.2.3.2. Tolerances for centre distances
Centre distances are dimensions between two axes
or two centre lines or between an axis and a

centre line. Normally, the tolerances of the -t . . %

ey

greatest diemeter are applied to centre distances,
but with a +1/2 distribution.

If smaller permissible variations are required,
they are taken from the corresponding nominal +—+ —
dimension ranges of Table 5. Tolerances for
centre distances are applied independently of
other tolerances. They are applicable only to —
centre distances such that the line joining them

lies within the forging and is at right angles Figure 35. Dimension to which the tolerances
to the forming direction (see Figure 35). for centre distances are applied
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9.2.4. Pourth group (see Table € and
text) Corner radii

9.2.4.1. Permissible variations for fillets and
corner radii

The permissible variations for fillets and cormer

radii (see Figure 36) are calculated according to

the particulars of Table 6.

The minus tolerances are not applied to corner

radii up to 3 mm if such radii are influenced by

subsequent trimming or piercing. In such cases a

sharp edge is allowed.

The radii of fillets and cormers should be made as

large as possible in view of the high rate of die

wear.

9.2.4,2. Permissible height and width of trimming
fins and parting line fins Fillets

The permissible height and width of trimming fins . .

which may arise on edges in the immediate vicinity Figure 36. Fillets and corner radii

of the flash, and of parting line fins which

may form along the jaw parting on that art of

the forging shaped in the jaw die (see Figure 37) ITrizaing fin Parting line fin

are found from Table 6 to suit the weight of the

shaped part. They are applied independently of,

and in addition to, the other tolerances.

The position of residual flash and parting line
fins must be indicated on the forging drawing.

The flash formed during forging in closed dies
(see Figure 38) may exceed the values of Table 6.
Its position and size must therefore be separate-
1y esgreed between manufacturer and customer.

9.2.4.3. Permissible alignment error (position 1445/
of axes of deep holes) T
For holes having a depth greater than their 1
largest diamezer (gee Figuri‘e 592 variations "’4
from rallelism of the hole s and the centre . . . .
line g; the forging are permizted.‘ Figure 37. ?illﬂing fins and parting line
Suih varigtiogs areiallgwediup to 0.5 % of the ns
hole depths and are in addition to the mismatch. ——————1

9.2.4.4, Permissible deformation of sheared ends
Permissible variations from the original shape,
which are allowed to occur on the sheared end of
a shank, are calculated sccording to Table 6 to
suit the diameter of the shank., They are applied .
independently of, and in addition to, the other
tolerances.

For the sheared face s slope up to 7° is permitted.
Sheared ends must be indicated in the forging r
drawing.

9.2.4.5, Permissible depth of surface defects
Surface defects are depressions which may Pigure 38. Plash formation when forging in
occur on the forged faces, e.g. as & result closed dies

of scale formation. They are permissible within

the following limits:

In the case of surfaces which are to be machined in a
subsequent operation, down to a depth which preserves at ;
lesst half of the specified machining allowance; _<zl\_
ip the case of surfaces which are not to be machined in a

subsequent operation, to a maximum of 1/3 of the tolerances \Q
for the greatest thickmess. \<::::
k\

Hole fin

Flash

9.2.4.6. Tolerances for the slope of surfaces

Variations causing the slope of surfaces to depart froma
their specified disposition are permissible within the
tolerances for the largest dimensions at right angles to
the shaping direction and for the greatest height of the
forging.

Variations larger than this, e.g. on the occurrence of
gevere die wear, must be agreed between the manufacturer
and customer.

40. Use of Tables for determining the tolerances of forgings
made in horizontal forging machines

10.1. Table 1 Pigure 39. Alignment error

Por determining the tolerances for diameter and height dimensions (shoulder dimensions) the
procedure is to move right from the corresponding weight column in Table 1 and then cross
the column for intractability of material, either horizontally at M 1 or obliquely downwards
at M 2, depending on the steel grade, as far as the column corresponding to the complexity.
This column in turn is then crossed either horizontally at group 5 1 or obliquely downwards
to one of the other complexity groups, whereupon the tolerances and permissible variations
are found by further movement horizontally in the corresponding nominal dimension range.

S f

Alignment error
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Tolerances for length dimensions are likewise found from Table 1 b

y moving from the weight

column corresponding to the weight as calculated according to Section 9.2.1.3 and crossing

the columns for intractability of material and complexity

either horizontally or obliquely

downwarde until the nominal dimension range corresponding to the length dimension is reached.

Example of the use of Table 1 for determining the permissible variations for the diameter,
height and length dimensions of a forging with a shaped and a non-shaped part.

Data required:

Maximum diameter 150 mm
Maximum thickness 170 mm
Maximum height 90 mm

Length (from end of forging to its most remote face)330 mm

Weight of the shaped part 11.8kg
Weight of the non-shaped part

(see SBection 9.2.1.;. diameter 50 mm, length to

be tolerated 330 mm 5.1 kg
Bteel grade 42CrMo4
Intractability of material (C < 0.65 % by wt. and

sum of alloying constituents < 5 % by wt.) Group M 1

<14

Weight of enveloping body 1. e 1.7 » 7.85)23,6 kg

Complexity factor (—3—%72 < 0.65) Group S 2
Complexity
Flash Nominal dimension ranges
+ 1 . ga g{
] Weight | & ~-|o|o(e
o1 ol 0 -] >
INEE g% ol el g % fover 0 32 100 160 250
|83 o 88 191812]1%up to 32 100 160 250 400
PRI ee |o|lo|d|e
$E3%| 4 3 AL |
g |v S|
gé -sg i:g q% o{s|s]|5 Tolorunco-1)
x W ma ] E kg Group Group and permissible variations
pora. | AI8 5 prer [to |M1|M2ls1]52/53]54 :
04! 05 0 0,4 .
05 06 04] 1
06 | 07 1 18 . .
07 ]081}- 18| 32 \
08 |1 32 56\ . . +1.9
. 28 ~09
1 1,2 56| 10
1,21 14 10 | 20 R \J
14 |17 20 | 50 ' . 28 [tA7 32|12
17| 2 50 {120
2 2,4 120 [250
24 | 28
For Footnote ') see page 19
L

Figure 40. Application scheme for Table 1
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From the Table the permissible variations (see Figure 40) are found as:

. +2.1
Diameter 1.1
Height (shoulder dimension) :3'3 mm
+1.9
Length -0.g mm

Normally the permissible variations are found from the Table for the greatest dimensions and
are applied to all the other dismeter and shoulder dimensions. If too large for individual
diameters of the part shaped in the punch die, the permissible variations of the nominal
dimension ranges appropriate to the dimensions concerned are applied. If these variations
are still too large for individusl shoulder dimensions, the closer tolerances of the nominal
dimension ranges corresponding to them are applied, but only to the extent of +1/3. Smaller
permissible variations must be separately entered against the dimensions in the forging
drawing.

The permissible residual flash, permissible depth of chamfer, permissible mismatch and
permissible eccentricity are taken from Table 1. The procedure is to move left from the
corresponding weight column as far as the columans for residual flash, depth of chamfer and
mismatch, and eccentricity. In so doing, the column headed flash is crossed either horizon-
tally or obliquely downwards, depending on whether the flash is trimmed flush, symmetrically
or unsymmetrically.

The tolerance for the greatest thickness dimension is derived from Table 3 in the same way
as the tolerances for diameter, height and length dimensions were derived from Table 1.

The tolerance for the greatest thickness dimension is also applied to all other thickness
dimensions. Different tolerancing is not permitted.

Values for permissible deflection and for permissible distortion are obtained for forging
grade F from the corresponding columns of Table 5 (see Section 9.2.3.1). They must be enter-
ed in the forging drawing.

For centre distances, smaller permissible variations for forging grade F are taken from the
corresponding columns of Table 5 in cases in which the tolerances normally applied according
to Section 9.2.3.2 are too large (see Section 9.2.3.2). They must be entered against the
corresponding dimensions in the forging drawing.

10,4, Tadble 6

The permissible variations for fillets and corner radii are calculated from the data of
Table 6.

The permissible height and width of trimming fins and parting line fins are derived from
Table 6 to suit the weight of the shaped part.

Values for permissible deformation of sheared ends are calculated from the data of Table 6.

11. Guidelines for drawings for forgings produced in horizontal forging machines
11.1. General

The design of forgings from the viewpoint of the most suitable production process, die
design and test methods calls for sound knowledge of the special conditions applying to
forging. It is therefore in the customer's interest to involve the manufacturer's practical
experience at the design stage by letting the latter have not only the drawing showing the
finished part together with full details of the material, but also additional particulars
regarding the intended use, the type of machining enviseged and the position of datum and
clamping faces.

The forging drawing is best prepared by the manufacturer. On completion it is submitted to
the customer for checking and approval. If the forging drawing is prepared by the customer,
the additional information quoted should again be made available.

11.2. Indication_of dimensions_snd permissible variations_in_the_ forging drawing

When dimensions are being entered in the forging drawing it should be noted that the toler-
ances of this Standard, with the exception of tolerances relating to the slope of faces,
may only be applied to such dimensions as are specially entered in the drawing. The manner
of entering dimensions is therefore of the utmost importance with regard to the checking of
dimensions on forgings.

For checking dimensions for which no measurements are entered in the forging drawing, only
such tolerances may be applied as are calculated on the basis of the tolerances of dimensions
which are entered.

In view of the fact that the tolerances for the greatest diameter snd height dimensions are
normally spplied also to all other measurements relating to these kinds of dimension, it is
expedient that these greatest dimensions should always be entered.

If these greatest dimensions are not entered in the forging drawing it is permissible to
find the tolerances by calculation.

The forging drawing shall have noted in it:

The permissible variations corresponding to DIN 7526, with the exception of those specially
identified.

The permissible variations must be entered in the forging drawing. It is recommended that
the permissible variations applied to several or to all measurements of a particular kind
of dimension, as well as the data (weight, complexity etc) necessary for determining the
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tolerances, should be entered in a Table (see example).

Permissible variations
Xinds of dimension Shaped part
A B

Diameter dimensions
Height dimensions

Thickness dimensions

Mismatch, eccentricity

R
cggg?ggl flash, depth of

The permissible variations which are applied only to individual dimensions must be entered
against these dimensions.

The position of trimming fins and parting line fins must be indicated.

All permissible variations agreed between manufacturer and customer which do not correspond
to the Standard must be entered in the drawing and are to be specially marked.

The manner of marking shall be indicated in the forging drawing.
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Tables

Table 1. For steel drop forgings produced in hammers and presses and in horizontal forging machine:

Porging grade F, tolerances and permissible variations for length, width
and height dimensions (diameters), mismatch, eccentricity, residual flash and depth of

chamfer
+ Complexit
' Flash by P 3 Nominal dimension ranges
el ™|
P ~ d at
Q o - OO 2
N veight| = & |8l2lsle
soda g £ [Bf&)e | lover 0 32 100 160 250 400 630 1000 1600
=9 del = 8% 19182 ote 32 100 160 250 400 630 1000 1600 2500
~ B ojio|o|o
SHeaAk! L8 ey Sl ] b |
:2-3 : O AM o000 1
ggggg‘c: Ho falain]> Tolerances )
foled ‘E 35‘ kg Group| Group and permissible variations
pera. [ S| @oved to [M1M2]s1{s2]53]54
+07 +08 +09 +1 +1,2 +13
04|05 0| 04 W 02| Do D os| 8| T 05| 8] T o] 2 P I ) B I
+08 +09 + 11 +12 +13 +15
0506 04| 1 12| DoV D os |8 Do "8 Doel? [To7] 22| T0n| =] - |- - |- -
+0,9 + 11 +1,2 +13 + 15 + 17 +19
06|07 1| 8 W o5 V81 D os 18] D 0|2 | T o7(22] T 7l 25| T 0 ol -1 -1~ -
+11 +1,2 +13 +15 +17 +19 + 2 + 2,4
07|08 18] 32 16 o5 V8 Dol | Do7|22| Zo7|25| T os| 28] T s 32| 10| 36| 102 -
+ 1,2 + 13 +15 +17 +19 + 2 + 2,4 + 2,7 +3
08 |1 32 56 Y8 _06]? [—07| ¥ 07| ¥ - 08|28 — 09| 3| 1| 36| Z3 4 |13 4513
+13 +1.5 17|+ 19), .+ 2 +24 +27 +3 43,3
LR 56| 10 2 07| - 07| - 08|28 — 09> Z 1| 3 Zaa| 4 | 215 45 Zqs) S S
+ 05+l L evel 20, [+ 24 +27 +3 +33 437
1214 10 | 20 220 T 07125| "o 28] 32| T (28 Do 4 [ D35 48T sl s |07 5t s
w7l d+ve| v, (+24], [+27] . |+3 +33]  [+37 b2
IRRR K 2 | 50 2507 o8| 28| " 9|32 a3 Dol {1 73] 451 10sl 5 [ 107 56T s 63|
+19 + 2,1 + 24 + 27 +3 +33 + 37 + 4,2 -+ 4,7
1702 50 120 28) o932 T30 (38| D514 | Tyales| Das] 5 [ D7 se Tl 63| Tl 7 |1 2s
+ 2, +24 +27), 1+3 +33 +37 + 42 + 47 +53
2 |24 120 {250 2 I R I D A TR IS LI B I X1 (e I | I A A I T B
+ 2,4 +27 + 3 +33 + 37 + 4,2 + 4,7 +53 4 6
24128 - R R B Y B I R By T e I I P L 4 I B
+ 27 +3 +33 +37 + 4,2 + 4.7 + 53 + 6 + 6,7
N B e S e B R DR Y Lo DS I BPYY L Y3 I A P L
+3 +33 + 37 + 4,2 + 47 + 53 + 6 467 +73
450 st o3 g8 c a7 {—a3| B =27 T -3 |10 -3 |Za7
+33 +37 + 4,2 + 47 153 +6 + 6,7 +73], +8
S 273 -a9|83 - a7 {=23|® (—27| -3 [0 |3 -3 -4
+37 + 4,2 +47| 0 [+53), |+6 +67 +173 +8 +93
1P =183 - 2|7 {-23(® {-27|7 [-3 [T |-aa|M S | Za (M DG

1) The tolerances have a 2/3 and 1/3 distribution (rounded values). The prefixed signs apply only to externmal
dimensions; for internal dimensions the values are interchanged. For centre distances the tolerances have
a +1/2 distribution (see Sections 3.2.3.2 and 9.2.3.2).
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Table 2. For steel drop forgings produced in hammers gnd presses

Porging grade E, tolerances and permisgible variations for length, width
and height dimensions (diameters), mismatch, residual flash and depth of chamfer

This Table does not apply to forgings produced in horizontal forging machines.

P Complexi ty
i.| Flash| bey - Nominal dimension ranges
,:5"4 ;:H ‘3_ <
e i @ - |0 |0 |0
<« . 27 lo|olole
oE| Weight| 8 % |313121C[over 0 32 100 160 250 400 630 1000 1600
2 lawl sl 2 o 19|82 to 32 100 160 250 400 620 1000 1600 2500
O |go| k o w8 |@|e|eje
R R e N HHA 2
§ Eﬁg E :,‘5 2% K Tolerances“)
7les 'EEE kg Group Group and permisaible variations
perm. [P | ©ver| to [M1|M2[S1|S2]53|S4
+05] |+05|..1+06], [+07], J+07
03|03 o | o4« Ed e [ Ipod X4 pod L INPwA LAY B I R IR I [P I I
+05( l+08], [+o0r] . [+o07] . ]+08 +09
9 g ¢4 [ R S IR I
03|04 04 1 08| _03(%% Zaa|' |- 03" |- 04| -04| 14| 0s
+06], [+07], . 1+07] [+o08], ,|+09 +1) +1,2
/] B 9 1 \ , B4 . G4 P R R
0404 / 1] 18 \ Py L A LAY AL ot LT A R VA R R Y T Bt
T +07 +07 +08 +09[ |+ 11 +12 +13 +15
AN 1 a4 . . - -
04|05 | 18| 32 U A LRI A RE Pyt L I L 1 RE A WA I ] E X T
+ 07 + 0,8 +09 +11 +1,2 +13 + 1.5 +17 + 19
05|06 32| sél U Do 12 D M T osl 1 T s 18 Dokl 2 [ Tonl 22| T onl 25 | F ol 28 | T o
408 +09 +1 +1,2 +13 + 1.5 +17 +19 +2)
. K 1, . ' g
06|07 56/ 10 \ 120 D oa M Dos V8 Do M8 T okl? | T orl 22| T or| 25| T oal 28| T as 32| 104
+09(, f+ 11 #1200 [+13],. [+ 15 +17 +19 +2 +24
07|08} 102 \I T4 - 0s] ™| - 0s|"8| - 0|2 | Z07|*?| 07| 25| Z 08| 28 |Z 0] 32| 10|34 (202
‘ R pn2f, [+13], [+ sl o+ 17 1.9 + 21 +24 +27
Ay s ) y Slg, . 2l ,
08 |1 Z 20 |50 -\V ,& Zos|"8 062 | T 07|22 07|25 D oal 28| Dol 22| Zin |3 | 1024 |13
| 2, sl [+ sl o]+ +21 +24 +27 +3
h, , , 7|, . 1|5 , ,
1o 50 (120 | [ P P L P K] A L PO ¥ 3 I EX B R A R B
1! + 13l T sl vl T+ ol [+ 24, [+27],  [+3 +33
1.2 1.4 120 {250 G e L ek NPT L P VAEE T I KV B W A RS B I By
+ 15 +17 +19 + 2 + 24 +27 +3 +33 +37
1A |V NN N2 - 07] 2| - 08| 28[ = 09|32 T [26 Jag| 4 | Zaa| 45| | [ 7|54 | s
7], +19 2], 24, [+27 +3 +33 +37 + 42
250 0|28 Z o9 |32 (38l [ aa] 4 ZaslS =758 vl 43 |-
+19 + 21 4 2,4 +27 +3 +33 +37 + 4,2 + 47
28| Zo9 |32 1|34 22| | a8 s S 3| ZaelsR |7 |- 23
+21 + 24 +27 +3 +33 +37 + 4,2 + 47 +53
SR L I AT g LIS B XA A % B A DA LB i
+ 2,4 4 27 +3 +33 +37 + 4,2 + 4,7 +53 +6
¥ o2t | | Cas| S| Sasl 3 2T [Z23]® [Z27|® |-3

2) The tolerances have a 2/3 and 1/3 distribution (rounded values). The prefixed signs apply only to external
dimensions; for internal dimensions the valueas are interchanged. For centre distances the tolerances have
b a +1/2 distribution (see Section 3.2.3.2).

This Table does not apply to forgings
produced in horizontal forging machines.
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Table 3. For steel drop forgings produced in hammers and presses and in horizontal forging machines

Forging grade F, tolerances and permissible variations for thickness dimen-
sions?) and ejector marks

Complexity
Nominal dimension ranges
Weight QLIS
- —
E: 2% (23|82 over 0 16 0 & 100 160 250
8 $8 (Z|RI2|8] to 16 40 &3 100 160 250
b =% |%|%|%(%
» - M EIEER N
° 2% lelele]|e Tolerances )
b kg a Grou and permissible variations
roup roup
perm. fover| to MIIM? S'IlS?IS3lSA
+07 +07 +08 +09 +1,1 +1,2 +13
I] » r ’ !
1 0 04 1 -03 1 —04 1,2 — 04 14 —05 1,6 —05 18 — 06 2 -0
+07 +08 + 09 +11 +1,2 +13 +15
1.2 04| 1,2 VT2 Dol v Dosl 8 Tos| '8 [ Tasl 2 |Zo7| 22|07
n 408 + 09 +1, + 12 +13 +1.5 +1,7
16 | 12 25 V2 oul M Zos| | Zos| Y o8| 2 |—o07| *2|-07| 2 |-o08
| + 09 +11 +1,2 +13 +15 + 1,7 +19
2 25 5 VA os| M Zos| B Zasl 2 [—o7| 22| —07| PP |-o08| 2B -0y
+1) +1,2 +13 +1.5 +17 +19] L. 1+ 21
2,4 5| 8 LT osl 18 | Dosl 2 | Zo7] 22| 1o7| 25 | o8| 28| loe| 32 |70
+1,2 +13 +1,5 + 1.7 + 1.9 + 2 + 24
32 8 |12 181 06l 2 |Zo7| 22 |2 o7| 25 | os| 28 |Zo9| 32|00 36 |71,
+13 + 1.5 +17 +19 + 21 + 24 +27
4 12 120 2 071 22| 207 25 | o8| 28 o9 32 || a2l 4 -
+ 1,5 +17 +19 + 2 + 24 + 27 +3
S R 221 Zg7| 25 |—op| 28 | Zop| 32 |—an| 36 |_a2] 4 -1 40 |-as
+17 +19 +21 + 2.4 +27 +3 +33
64 |3 |63 251 o8| 28 | Zo9| 32|23 |22l 4 |-3] Yloas| 3 |-
+19 +2) + 24 +27 +3 +33 +37
8 | & [no 28 o9l 32 a0 3 | Zal 4 (Zal Soas) S o 3 -
+ 21 + 24 +27 +3 +33 +37 + 4,2
10 [ho 1200 R Y I Bl Y | I B I Y Bl B R B 8
+ 24 +27 +3 +33 + 37 + 4,2 + 4,7
12,6 200 250 L I I I D I 2 D I T i [T IR N IS A Y
+ 2,7 +3 +33 +37 + 4,2 + 4,7 +53
T I I 0 DY I T B I T B I I P B A Y 8 T
+3 +33 +37 + 4,2 + 4,7 +53] o |+6
45 |T7s| 5 |77 58 |Zhs[ 63107 |Z2a] & {127 A
+33 +37 + 4,2 + 4,7 +53 +6 + 6,7
5 12375 |Zys| 83 |27 |—23l® |-27] ® -3 | |-33
+37 + 4,2 + 4,7 +53 + 46 + 6,7 +73
I6 () g
56 |29l 63 |Zan|7 |Z23| 8 |Z27| % |-3 |0 |—a3| M |-37
| +42 +47 +53 +6 +67 +73 +8
63 |20 7 |Z23| 8 |—27] % |23 | {-33| M |-ar|¥ |4

%) Observe the exception for thickness dimensions in Sections 2.4 and 8.3.
l') The tolerances have a 2/3 and 1/3 distribution (rounded values).
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Table 4, For steel drop forgings produced in hammers and presses
For ing grade E, tolerances and permissible variatiuns for thickness dimen-

sions®) and ejector marks

This Table does not apply to forgings produced in horizontal forging machines.

Complexity
Nominal dimension ranges
= 2 S{
ot ) i: 0
Q 3 ~ o~ o| o -
% ¥eight | — 2121212 S over 0 16 0 6 100 160 250
E 28 128(8(|2]2 up to16 40 63 100 160 250
f g : ololo|o
o N 8 1) - b
o ¥ o|lo|loje 6
9 v 1zl2131% Tolerances )
pes kg Group Group and permissible variations
perm. |over|to M'IIM'.? 51152153154
+ 0,4 -+ 0,5 + 05 + 0,6 + 0,7 + 0,7 + 08
1 0| 04 06 | D02l 07 [ 202 08 | o3| O [Toal v [ To3 M T ol M [T 04
- ) N + 05 + 05 + 0,6 +07 +0,7 +08 -1+ 09
1.2 | o4 1,2 07 | 7021 08 | Toa| 09 | Toal v 1lo3l W Do 2 | Daal |0
+ 0,5 + 0,6 + 0.7 + 0,7 + 0,8 + 09 +11
16 | 12 25 08 | Dol 0% | Taal v | Taal M | Zoel M2 Dol M Tos| ¥ |0
+ 06 + 0,7 + 0,7 +08 + 09 +1,1 +1,2
2 25 5 07 | _o3! v | —03| "' |—oa| M | —ou|l M |05 | -0s] " |06
+ 07 407 + 08 + 09 + 1, + 1,2 +13
24 | 5| 8 L (AP B AN D U 2 Bt IR U o 8 N O B O Pt B I
a + 0,7 + 0,8 + 0,9 +11 + 1,2 +13 + 1,5
32 | 8 {12 WV Dol M2 Dol M sl v Do w8 | Dol 2 | Do7| 22 |07
+ 0,8 + 0,9 + 1,1 + 1,2 +13 +15 +1,7
R V20 o M os| M| —os| B -6 2 |—o7| 2 |-07] ¥ |-08
4+ 0,9 + 11 4+ 1,2 + 13 +1,5 +17 + 1,9
5 |0 3% VA os| M —os| B o6l 2 |-z 22|07 ¥ |0l ¥ 09
+ 11 +1,2 +13 +15 +1.7 +19 + 2
64 |36 | & H 16 | Tos| 18 | Doel 2 | Dol 22207 25 [Zog| 28 (D9 32 |11y
+ 1,2 1,3 +1,5 +1,7 +19 + 21 + 2,4
§ |63 M0 181 06l 2 o7 22 | _o7| %5 |—o8| 28 |_op| 3% |aa| ¥ -2
+ 1,3 + 1,5 +1,7 +1,9 + 2,1 + 2,4 + 27
10 1o |20 2 | D071 22| Zop] 25 | Dol 28 1ol 32 (DY) 38 |95 4 |10
+ 1,5 +1,7 + 1,9 + 21 + 24 + 27 +3
126|200 |250 22 |1 07125 | Zogl 28 | Dool 32 |17 36 [ DT50 4 | 1ys] 45 | Ds
+1.7 + 1.9 + 2 2,4 + 27 +3 +33
250 os| 2B oo 3 |3 aa)t s s 0 |-
+ 1.9 + 21 + 24| + 2,7 +3 +33 + 37
2,8 ~ 09 3,2 R 3,6 12 4 13 45 | 1.5 5 -7 56 19
+ 2 + 2,4 + 2,7 +3 +33 +37 + 4,2
R Y I R I B B Y Y I A B LI IR B P
+ 2,4 + 27 +3 + 33 + 37 + 4,2 + 4,7
360yl 4 s P oas| S oz cas B -] T -2
+ 27 +3 +33 +37 + 4,2 + 4,7 +53
Sl s o 8 cae] 8B o] T |—23] B o |-27

5) Observe the exception for thickness cimensions in Sections 2.4 and 8.3.
6) The tolerances have a 2/3 and 1/3 distribution (rounded values).

This Table does not apply to forgings
produced in horizontal forging machines.
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Table 5. For steel drop forgings produced in hammers and presses and in horizontal forging

machines
Permissible deflection and permissible distortion
Nominal dimension ranges
F;:g;:B over 0 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 430 | 800 | 1000 | 1250 | 1600 | 2000
up tol00 125 160 200 250 315 400 | 500 | 630 | 800 | 1000 | 1250 | 1600 | 2000 | 2500
Tolerances
F 0,6 0,7 0,8 0,9 1 1.1 [ 1,2 1.4 1,6 1,8 2 2,2 2,5 28 3.2
E7) 0.4 05 | 05| 06|06 (07 08 0|1 [ |12 1va]16]18]2
Permissible variations for centre distances
F Nominal dimension ranges
orging
grade over 0 100 160 200 250 315 400 500 4630 800 1000
up to 100 160 200 250 315 400 500 630 800 1000 1250
Permissible variations
7 F +03 +04 | £05| +06 | +£08 | %1 +12 | 216 | 22 125 +32
E7) + 0,25 +03 404 +05 +0,6 + 08 +1 + 1,2 16 _:i;2 + 25
) These rows do not apply to forgings produced in horizontal forging machines.

Table 6. For steel dro

machines

fo

ings

roduced in h

ers and presses _and in horizontal forging

Permissible variations for fillets and corner radii

Nominal dimension ranges
R permissible
variations
over up to
0 10 +05 -r -025-r
/ 10 32 +04 -r -02 -r
(/ " A - 32 100 +032.r -015-r
100 +025-r -01 .r
Permissible height and width of trimming fins and parting line fins
V s Weight Permissible
y { kg height width
™~ ‘.* j: over up to u v
k‘v— S 0 1 1 0,5
" % } 1 3 1,6 08
! : é 40 2,5 1,2
] 40 250 4 2
‘ v
—ly

Permissible deformation of sheared ends

permissible up to 70 Nominal diameter permissible dimension
7 i d x y
> up to 36 0,07 -d 1 .d
1 over 36 0,05.d 07-d
T L
( i
}
——y.‘—
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Explanations

1. Background

The first DIN standard on drop forgings, namely DIN 7524 Part 1 to Part 4, was issued in 194k, Following
this, on the initiative of the drop forging industry, dimensional variations occurring on drop forgings
of diverse types and sizes produced under practical conditions in a number of forging plants were ascertain-
ed by the Drop Forging Research Centre in Hannover, and the principal factors responsible for them were
deternined®). On the basis of these results, the "Machining allowances and dimensional variations - TeRiC -"
Working Qroup in the ADB-VDI Forging Committee prepared a draft of DIN 7526, Issue of October 1963, which
was published in DIN-Mitteilungen Vol. 42 (1963) No. 10, pages 496 to 500. The few objections in response
to this were dealt with and the draft standard was sanctioned by the "Tolerances and Fits" Committee in the
DIN German Institute for Standardization e.V.
At that time the drop forging associations of the Federal Republic of Germany, France and Great Britain
agreed on closer co-operation under the auspices of EUROFORGE. The technical committee of this organization
appointed a sub-committee to work out jointly agreed tolerances for drop forgings. This sub-committee was
headed by Mr. K.J. Abbott and its members consisted of German, British ond French experts. By drawing on
the experience of all parties and applying the knowledge gained in the preparation of the draft of
DIN 7526, Issue of October 1963, a joint draft wns produced which retained the basic structure of the 1963
tolerance system. This has been adopted by the drop forging industries of all three countries. It is being
. precented in each country to the relevant standards organization for issue as a nationsl standard. In this
o connection it is deemed of decisive importance that not only should the numerical values of the Tables be
identical, but also that the Sections of the text should bear the same numbering so that reference can be
made to them in the conduct of international business.

2. Basic idea ’ ’ T -

The dimensional variations of forgings are determined primarily from the nominal dimensions. They are
however also dependent on the weight, the steel grade forged and the complexity of the workpieces. Before
a drawing is toleranced it is therefore necessary to determine the following data in the first instance:
the nominal dimensions to be toleranced
the weight
the disposition of the flash
the intractability of material, whether Group M 1 or M 2, according to steel grade
the complexity which expresses the influence exerted by the geometry of the forging.
All these influences are taken into account in a diagram the basic idea of which had already been applied
in the field of gear tooth tolerances. The tolerance values are contained in Tables the columns of which
are subdivided according to nominal dimension ranges and the rows of which represent different accuracy
grades.
For drop forgings the different kinds of dimension need to be svparately toleranced.
These kinds of dimension comprise:
Length, width, height and hole dimensions
Thickness dimensions, i.e. dimensionas which croess the flash
Mismatch
Residual flash and depth of chamfer .
(in the case of mismatch, residual flash and depth of chamfer a distinction is made depending on whether
the flash is trimmed flush, symmetrically or unsymmetrically)
Ejector marks
Deflection and distortion
Centre distances
These are dispersed among various Tables; e.g. Table 1 contains tolerances for length, width and height
dimensions as well as for mismatch, residual flash and depth of chamfer; Table 3 contains tolerances for
thickness dimensions and ejector marks, whilst tolerances for deflection and distortion as well as for
centre distances are given in Table 5 and tolerances for fillets and corner radii, trimming fins and
parting line fina, also for deformation of sheared ends in Table 6.
A further subdivision of the Tables arises from the fact that, depending on the quality of manufacture,
two quality grades are distinguished:
. forging grade F
('1 which is the grade corresponding to "standard forgings" in the usage hitherto adopted, and
“.  forging grade E
which is the grade corresponding to "precision forgings" as termed in the usage adopted hitherto.
To avoid errors in use, the Tables for this purpose have been separated as follows:
Forging grade F in Tables 1 and 3
Forging grade E in Tables 2 and 4.
For forgings with identical data, the tolerances for forging grade E are 0.63 times those for forging
grade F; this is the same progression as between two ISO quality grades.
Only forging grade F is provided for forgings produced in horizontal forging machines.
Only preferred numbers are used as the tolerance values in the Tables. The progression from row to row
and from column to column is 1.12 (R 20 Series). The ranges of the input variables have been graded to
correspond with the dependencies established on the basis of practical observation.
This Standard is subdivided into:
Drop forgings produced in hammers and presses
Drop forgings produced in horizontal forging machines
Tables
Whereas in the case of machined workpieces the tolerance for each individual dimension is obtained from
the relevant nominal dimension range, a simplified method ie offered in the case of forgings. All length,
vidth and height dimensions are to have the same tolerances as applied to the greatest length, width and
height dimension. In the case of thickness dimensions this is particularly important because the effect
of variations in flash thickness is exerted on all thickness dimensions.
This avoids the effort of providing all dimeneions of like kind with tolerance information; instead it is
sufficient to state in a small table on the drawing that, for example, "tolerance on all length dimen-
sions = ... ma'". i )
Naturally it is permissible for individual dimensions also to be provided with tolerances where necessary.
Thus, for example, in the case of a forging grade complying with forging grade ¥, individual dimensions can
‘can_be toleranced from forging grade E or in special cases provided with a tolerance to be separately agreed.
®) Huwendiek: Investigation concerning the dimensional accuracy of drop forging practice, Schmiedetechni-
sche Mitteilungen (1964) No. 6, pages 669-675.
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