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Schmiedestiicke aus 5%ahl; Toleranzen und zuldssige Abweichungen
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The content of this Standard is the outcome of joint studies by Germen, British snd French
experts. It has been prepared on behslf of the "EUROFORGE" Technics) Committee - an association
of European forgemasters.

To facilitste understanding between ome country and another, the present Standard adepts pot
only the fectuel content but also the grouping and the same mumbering of sections and tables
from the Jointly produced document. In so doing it bas been necessary to accept the fact that

- the terms uzed snd their explanations aTe not - as is the usual practice in a DIN stendard -
grouped in a special Section at the start of the text. Since this is sn spplication 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
eppropriate terms, of provisions from the Part entitled "Drop forgings produced in hammere and
presses" in the Part entitled "Drop forgings produced in horizental forging megchines" is &
consequence of the adeptien of the grouping as used in the joirntly produced draft and in fact
mepns simplified reference for the user of the Standard. Sections denoted by a dot (#) in front
of the Section number sre conformsl in content for both manufacturing processes.

Thia Stendard ig intended to supersede the existing- stendards DIN 7524 Part 4 to Part 3 dealing
with permissible variations for drop forgings. Por the initiel manufacture of dieg, DIN 7526
should be epplied from the start. However to give users an opportunity o use up exigting
gavges snd tooling it is permiesible to work and supply on the basis of DIN 7524 Part 1 te

Part 3 up to 31 December 1571. Only then will DIN 7524 Part 1 to Part 3 be withdrawn and super-
geded by DIF 7526 o that after this date only DIN 7526 will be valid.
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Drop forgings produced in hammers and presses

d. Grneral information relating to drop forrings produced in hammers end presses

Sections 1 to 5 of this Standard, taken in conjunctien with Tables 1 ta 6, apply to drop
forgings in the delivery condition which mre forged hot in hammers or pregses from carbon
steel or alloy sasteel,

The tolerances apply to drop forgings up to & weight of 250 kg ard s maximum length of
2500 mm.

Tolerances for drop forgings heavier or larger than this, ss 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 amllow for all variations permissible through die wear, die gap or different
rates of shrinkage.

Two forging grades are distinguished, gs follows:

Forgin rade F with tolerances providing an sdequate standerd of accuracy for the majerity

of applications, and capable of being complied with by commonly used forging equipment and

production methodas;

Eorging grade E with cloger tolerances, complience with which requires more expensive produc-
ion.

The tolerances of forging grade E should be applied only to individusl dimensions requiring

s highar standard of accurscy than provided by forging grade F.
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1.3. Specisl mgreements

Closer tolerances for drop forgings or for iopdividual dimensions of a drop forging thsn pro-
vided by forging grade E must be epecially mgreed between the customer and the manufacturer,
This should take place prior to confirmation of the order, since such stipulations may in-
fluence not 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 cost than forging grade F
(e.g. additional processes, mors expensive tooling and more accurats machines).

2. Data for determining the tolerances of drop
forgings produced in hgmmers and presses

In order to determine from the Tables the Ai- Lﬁ_ﬁ
mensional tolerances applicable to a drop .
forging, the following data are necessary in

addition to the dimensions of the drop forging: flush symmetrically offset

2-1. Weight of the drop forging
This is calculated.
2.2, Flgsh

A distinction is mede between flush, symmetrically
offset and unsymmetricmlly offset shapes.

trically offaet
2.%. Intractability of materisl, steel grade URRymROTIIeatiy offse

The intractebility of the material takes accountrigure 1. Flash

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

Quantities charamcteristic of the intractability are the carbor content and the sum of the
alloying conetituents comprised by manganese, chromium, nickel, molybdenum, venadium azd
fungsten.

Two groups of intractsbility are distinguished:

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

Group M 2; Steel with a cerbon content of more than 0.65 % by wt. or a total of alloying
constituents Mo, 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

meximum allowable content of carbon. and the alleoying 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 compered with components having simple compact shapes, larger dimensional
variations oc¢ccur which are attributable to different retes of shrinkage, higher shaping forces
and higher rates of tool wear. This is expreseed by the factor 5. It is calculated accordin
to the following formula: |

]
5w

In this expression mg stands for the weipght
of the drop forging and mg for the weight

of the enveloping body formed from the largesti
dimensions of the drop forging. )

Four groups of complexity are distinguished:

Group 8 1: over 0.63% to 1
Group 5 2: over 0.32 te 0.63
Group 8 3: over 0,16 to 0.32

Group S5 4: over O to 0.16 Figure 2. Enveloping bodies of round drop
The enveloping bodies of round drop forgings forgings
(see Figure 2% are the circumacribed cylinders
whose weight is esmlculated according to the .
following formula

vhere: 4 piameter of enveloping body

h Height of enveloping body
e Density (7.85 xg/am>)

The enveloping bodies of non-round drop
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: mp=b-hile

b Width of enveloping body

h Height of enveloping body

! Lengtk of enveloping body Figure 3. Enveloping bodies of non-round

P Density (7.85 g/én®) drop forgings
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Exception: Inthe determining of tolerances

for the thickneases of thin disca or flanges {round
or angled) there 18 an exceptional condition, namely
when

Zso0.2

(pee Figure 4). Here, d is the diameter of the disc
or flange and a» ie the correspondin? thickness, In
guch cases the éolerancen are determined not on the
baelas of the calculated complexity factor or of the
weight of the forging, but instesd by using the
complexity group 8 & and s welight corresponding to
a disc with s diameter d and a thickness as. Thia
method is only applied however if the raaufting
tolarances are greater then those obtained by the
ususl mathod.

3. Tolerancee for drop forpings mede in hsgmmers and

presses

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

The tolerances on length, width, height and thicknens
dimenpiona comprise not only dimensional varxiations,

but also - however excluding deflection and dinsteortion, oy { & —F | —

see Section 3.2.3.1 - wvariations of shape, such ms:

variations from circularity

varlations from circular cylindrigity
variations from a plene

other variationa from a prescribed outline.

Thnese 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 shepe must be specially
sgreed and noted in the drawing.

3.2.1. Firpgt group (see Tables 4 and 2)
3.2.1.1. Tolerances for length, width and height
dimensions

The tolerances for this group apply to lengtﬁ,
width and height dimensions on one side of the
Ilacsh,

8,, 8, etc. thickness &imensions (amee
Section 3.2.2.1)

b1, b2 etc, width dimensions

dﬂ, d2 ate, dimmeter Aimensions

h1, h2 etc. height dimengions

Las Ly etc. length dimensions

-

= Op

i
: [}
\ ! Vs 44;..

Pigure &. Exceptional case for thin
discs or flangesn

1
{?
i 1
lz
4]
Pigure 5. Einds of dimension for drop
forgings

s

Pq» P3 ete. offset dimensgiona

Lengths and widths are dimensions running
parallel or more or less parallsl to the
principal plane of the die parting. They ma
be either external dimensions (see Figure &
or internal dimensions (see Figure 7).

Height dimensions are dimensions running per-
pendicular to the principal plane of the die

parting and they comprise only such dimensions
aa do not intersect the flash {dimensions

which intersect the flgsh are thickness dimen- Figure 6. Dimensions between external faces

sions).

Length, width and height dimensions also
comprime: .

offaset dimensione which are dimensions for
distances between equal-directed parallel

faces in line with the length, width and height

dimensions for distances between an sxis and a
face

dimenslons for centre diptances (mes also

Bection 3.2.3.2)

dimenaions for pilerced holes {see Section 3.2.41.4).

It is nommal to apply the tolerances of the
largest length, width and height dimension in
ench case to all the length, width and height
dimensions of a drop forging.

Figure 7. Dimensions between intermal facea
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*~ . The greatest height dimension of s drop forging is
the memsurement from the die parting to its most
distant external face.

The tolersnces of the laxgest width are generally
applied to the dismeters of round, hubs or depres-
sions of a drop forging. This avoids unneccessari-
1y small tolerance differences and gimplifies
preparetion of the forging drawing and the carry-
ing out of the acceptance procedure.

The permissible varistions are taken from Tables 4
or 2 and are entered in the forging drawing {see
_Section 5.4).

For internal dimensions the maximum and micimum
values of the permissible varimtions are to be
interchanged.

If closer tolerances are necessary for individ-
uzl dimensions, these are derived from the
corresponding nomingl dimension renges. If

still closer tolerances are needed for distance
dimensions from an axis to a surface or for [ _1
offset dimensions, then the tolerances of these T ’ ] '
no?inal dimension ranges are utilized to only \\\\_ I !
+1/ 3%,

N

In both cases the permissible variations are
to be entered in the forging drewing alongside
the relevant dimensions.

5.2.1.2. Permissible mismatch

The permissible mismatch states the smount by
vwhich a point on one side of the flash may be
displaced relative to the corresponding point
o0 the other side in a direction parsllel Figure B. Dimensions between an pxis 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 mnd width directions.

The permissible mismatch is used independently of other tolersnces.

In mepsurements of mismatch the sccuracy depends on the extent to which an appropriste
allowance is mede for ar accumulaticn of mwaterial caused by unequal die wear., For this

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

The mismatch on the forging is best determined as follows:

, Lt By -
Mismgtch = 5 or 5

2

where:

b1 or L1 stand for the larger, and
b2 or L2 stand for the smaller projected width or length dimension gs meamsured parallel
with the die parting

® 3.2.1.3. Permissible residuel flash {flash

projection) and permissible depth of
chamfer 4] r'br*1
Varlations in trimming can produce either =a I —at b2
residual flssh or s chamfered fece. The permis— Mismatch Mipmatch - Mismatch
1 —— L |

sible valucs, positive for residual flesh and
negative for depth of chamfer, are given in
Tables 1 and 2.

The residusl flash is memsured from the body of

the forging to the edge of the flash {see

Figure 10),

The depth of chamfer is measured from the cham-

fered face to the theoretical peint at which

the die drafts meet (see Figure 11).

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

of, and additionally to, other tolerances.

® 3,2.1.4, Tolerances for hole dimensions
Hole dimensions sre internsl 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 meximum and minimum values of
the permissible variations are interchanged one
with the other.
If smaller varimtions are necessary for particular
hole dimenaione, theee are takeo from the correspond=
ing nominal dimension renges of Tsblesa 1 or 2. They
must be entered in the forging drawing alongaide
the relevant dimenaion. Residual flash Depth of chamfer

-

Kismatch
Chamfered fpcw

a

Figure 10. Reaidual Figure 11. Depth
flash (flash of chamfer
projection)
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3.2.2, S5 econd group (peec Tables 3 and &)

o 3.2.2.1. Tolerances for thicknese dimensions
Tolerances for thickress dimenmions (see Figure 5) apply to &ll the dimensions of a drop
forging which cross the flash. The tolerance for the largest thickness dimension ip determin-
ed from Tables 3 or 4 and in view of the great influence which the die gap exerts on the
varistions in the thickness dimensions it should also be applied to all other thickness dimen-
sione of the drop forging. :
Closer tolerances for individuel thickness dimensions require additiopal operstions and must
be Bpecinlly agreed between customer and manufacturer (see Section 4,3),

Exception: Wihen drop forginge have a projection on d
one side of s flange (e.g. journal or hub, ses Figure 12) the {“

length of which is grester then 1.5 times its emaller diamster

(dlameter of enveloping circle in the case of a non-round

projection) only the tolerance for the graateat thicknens :

dimension a4 is determined in the usum)l manner. On the other I

band, in determining the tolerances for the other thicimess |

dimenpions & reference dimension t is used which represents

the sum of the thicknesm of the flange ap and 1.5 times the

smaller diasmeter of the projection.

If projections are present on both mides of a flange and thelr

length is greater tham 1.5 times their amsller diameter, the /

reference dimension t is calculated on the basis of the diam- N\

eter of the larger projection. Y

In both cases the permissible varimtions for the calculated

dimension are to be entered each time in the Table (see r.d..'
| —

L
-— Gz"“f,ﬁ‘ of

Section 5.4), but for the greatest thickness dimension they

are tc be entered mgainst the dimeneion in the forging draw- }
ing. i -
5.2.2.2. Permissible height and depth of ejector marks i \
When drop forgings are forged in dies with e}ectors, the posi- } —-jk
tion and dimensions of the resulting ejactor marks are to be
entered in the forging drawing. In the course of the manu- =)
Iscturing process the ejsctor marks cormonly occur both ralsed l . l

——]

-

and indented. The permissible height or depth is subject to

the values of Tablea % or 4 with a +1/2 distribution.

If the cuetomer requires the ejector marks to be elther rais- / —
ed only or indented only, the values shall apply in their = 2z
full magnitude unleas agreed otherwise. They are »pplied
independently of, and in addition to, the other tolerances.

3.2.3. Third group (see Table 5)

e 3.2.3.1. Permissible deflection snd permissible distortion
The permlssible deflection, i.e. the permisaible departure
of the centre line of a drop forgicg from a ptraight line
(see Figure 13) and the permissible distortion, i.e. the
permissible varistion of the murfmce from its prescribed

=15

-—02
b f

Enveloping circle
shown revolved

\ A

9y

disposition are to be found from Table 5 %o suit the greatest 4

length or greatest width of the drop forging. ke

The permisaible deflection and the permissible distortion must 2~

be entered in the forging drawing. 1
Deflection and distortion are applied independently of, and / N v l -
in addition to, the other tolerancea. They do not comprise S 1 2 °

the variaticns of shaps mentioned in Sectiom 3.2. ' i
3.2.%.2. Tolerances for centre distences Figure 12. Exception for

Centre distances are dimensions betwesn two sxes or two - determining the
centre lines or between an axis end a centre line. Normally, tolerances for thick-
the tolerances of the greatest length and width dimensions neas dimensions

aTe applied to centre distances, but with a +1/2 distribution.

Pigure 13. Deflection

Ir closer tolerances are needed, the permissible
varimtiona of the correspording nominml dimension ;__.h__—””’f””f
ranges of Table 5 are mpplied to centre distances

up to 1250 mm, whilst for centre distances over
1250 mm the tolerances of the corresponding nominal
dimension rangeas of Tables 1 or 2 mre used with a Figura 14, Dimensions to which the

+1/2 diatributien.
£ smaller permissible variations are reguired for 33:3::2:;3a§21;55§§:§

centre distances, they must be entered against the
dimensions in the forging drawing.

Tolerances for centre distances are spplied independently of other tolerances, They are \
spplicable only to centre distances such that the line Joining them lies within the drop
torging (see Figure 14). Tolerances for centre dimtances such that the iins Joining them
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lies outside the drop forging (see Figure 15) must be
speciplly agreed.

2.4, Fourth group (see Table 6
and text)

2.2.4.1. Fermissible variations for fillets
and corner radii

The permissible variations for fillets and

corner raedii (see Figure 16) are calculated

according to the particulars of Table 6.

The minus tolershces gre not applied to cormer
radii up to 3 mm if such redii aTe influenced
by subsequent trimming or piercing. In such
cases A sherp edge is sllowed.

The radii of fillets and cormers should be
made &s large as possible in view of the high
rate of die wesr.

3.2.4.2. Fermissible height and width of
trimming fins

During trimaing or piercing, trimming fins may

arise on edges in the immediate vicinity of the

\
NN
S \\‘='=‘
trimming fins is to be determined from Table 6 \\ /i ‘\\“

flash. The permissible height and width of =
to suit the weight of the drop forging. They '

} |

Figure 15, Dimension for which the toler-
ance must be specially sgreed

mre spplied independently of, szd in mddition to,
the other tolerances.

The position of trimming fins must be indiceted Fillets Cerner radil
in the forping drawing. '

7.2.4.3. Permissible depth of surface defects
Surface defects are depressions which may occur

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

In the case of surfaces which are to be machined
in a subsequent operation, down to a depth which
preserves at least hal{ of the specified machining
allowance;

in the case of surfaces which are not to be machined
in n subgequent operation, te a maximum of 1/3% of the
tolersnce for the greatest thickness.

A.2.4.4. Tolerances for the slope of surfaces

Variations causing the slope of surfaces to depart

Irom their specified disposition are permissible

within the tolerances for the greatest length, width

or height ef a drop forging.

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

Figure 16. Fillets snd cormer radil

2.2.4.5. Permissible glignment error
(Position of axes of deep holes)

For holes having a depth greater than their lesrgest Alignment error

dimmeter (see Figure 17) variastions from paralleligm

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

irg are permitted. Such varigtions are allowed

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

to the nismatch.

3.2.4.6. Tolerances for non-shaped part

If part of a drop forging does not undergo
shaping with the rest, but instesd retsins its
erigingl c¢ross-section, the part immediately ‘
adjoining the shaped portion may erxhibit local
dismeter or cross-section variations. These
varigtions may cccur in e length up to 1.5 « ¢,
but cubject to a maximum of 400 mm, and they
must lie within the tolerances for the greatest
width or thickness dimension (see Figure 18).
The distributicn of these tolerances may differ
frem the distribution of the tolerances for

the shaped portion if so agreed between the

Figure 417. Alignment error

AN

customer snd the manulacturer. J )
Tolersnces for the length [ (see Figure 418) ‘ i) NSNS
from the end of the non-shaped part up to a

corresponding face oo the shaped pert are to —

be token from Teble 1, using material group M 1,
eenplexity group 8§ 1 and & weight corresponding

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

with & cross-section equal to that of the orig- 2

ingl workpiece. The permissible varistions must but not more than 100 mn

be entered against the corresponding lezgth

dimension, Figure 18, Example illustrating the non-

shaped part and pheared ends
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If the non-abaped part has a shearsd end, the length shall be measured from the shorter side
of the resulting sloped face {mee Figure 48).

e 3.2.4.7. Permineible defocrmation of sheared ends
Ferminsible variations from the origioal shape, which are allowed to oceur on the sheared
end of a mhank (pee Figure 18), ere calculated according to Table 6 to suit the dismetsr of
the shank. They are applied independently of, and in addition to, the other tolerances.

Por 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 ef drop forgings mgde in hammera and pressges
4.1, Tables 1 and 2

Por determining the tolerances for length, width and beight dimensions the procedure ig to
move right from the corresponding weight ‘column in Table 1 and. thed cross the materials

group column sither 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 ip turn i then
crosaed either horizontally at Group S 1 or obliquely downwards to one of the other complexity
groups, whereupon the tolerances ang permisaible variations are found by further movement
horizontally in the corresponding nominal dimension Tange.

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

Date required:; ‘
Maximum length %90

nm
Maxinum width 110 mm
Maximum thickness 110 mm
Maximum height BO mm
Weight of drop forging 11.2 kg
Steel grade C 45
Intractability of material (€ < 0.65 % by wt. and
sum of alloying constituents <5 % by wt.) Group M 1
Weight of enveloping body (3.9 - 1.1 » 4.1 - 7.85) 37 kg
Complexity factor ﬂgﬁg < 0.35) Group S 3

From the Teable the permisaible variations (see Pigure 19) mre found Y:-H
Length :? 5 =m

+2.4
Width 1.2

+2.1
Height 1.4
Norwally the permipsible variations are found from the Tables for the greatest dimensions
and are applied to all the other length, width and height dimengions. If too large for
individuel 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 grads 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 flaeh, permissible depth of chamfer and permissible mismatch for
forging grade F mre taken from Table 1. The pProcedure is to move to the left from the cor—
responding weight column ma fer as the columns for residual flash, depth of chamfer and
nmismateh. In go doing, the column headed flmsh is crossed either horizontally or obliquely
downwards, depending on whether the flash is trimmed flugh, symmetrically or uneymmetrically.
The smaller values for forging grade E ars obtained in a similar manner from Table 2.

4,2. Tableas 3 and &

The tolerance for the greatest thickness dimension is derived from Table 3 for forging grade P
or from Table 4 for forging grade in the same manner s the tolerances for length, width and
helght 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 permissidble height and depth of elector marks are obtained from Tablea 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 & +1/2 distribution in taseg in which the sjector
marks may be either raised or indented.

Values for permissible deflection and for Permissible distortion are obtained from the cor—
responding celumns of Table 5 lor both forging grade ¥ and forging grade E (see Section 3.2.3.,1).
They must be entered in the forging drawing.

For centre distances smmller pernissible variations for centre diatances up to 1250 mm can be
taken Lrom the corresponding columns of Table 5 for forging grade F and E in cases in which the
tolerances normally applied according to Section 3.2.32.2 are too large. They must be entered
against the correspending dimensions in the forging drawing.

» 4.4, Table 6

The permiseible variations for fillets and cormer rgdii mre calculated from the data of
Table 6. '
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Figure 19. Application scheme for Table 1

The permiesible height ard width of triwming fine are derived from Teble 6 to sult the weight
of the drop forging. ’
Values for permiesible deformation of sheared endg are calculated from the data of Table 6.

5. Guidelines for drawings for €rop forgipgs produced in hammers snd presses

2:1._Gepersl

The design of drop forgings from the viewpolnt of the production process, Qdie depign and

test methods calls for eound knowledge of the speciml conditions applying to drop forging.

It ie therefore in the customer's inferest to involve the menufacturer’'s practical experierce
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 aleo additional particulara regarding the
intended use, the type of machining envisaged and the porition of datum and clamping feces.

5:2. Preparation of the forging drawing

The forging drawing is best prepared by the manufmcturer. On conpletion it is submitted to
the customer for checking and approval, If the forging drawing is prepared by the customer,
the sdditionel! Information celled for in Section 5.1 should again be made available.

5.3. Indiecation of dimensions im the forging draving

When dimensions are belng entered in the forging drawing it should be moted that the toler—
ances of this Standard, with ths exception of tolerances relating to the plope of faces, may
only be apflied to puch dime.sions as are epecially entered in the drawing. The menner of
entering dimensions is therefore of the utmest importance with regard to the checking of
dimensions on forginga.
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For checking dimensions for which no measurements are entered in the forging drewing, only
auch tolerancee may be applied as are calculated on the basis of the tolerances of dimenmions
which are enatered.

In view of the fact that the tolersnces for the greatest length, width and height dimensions
are normally mpplied almo tc all other measurements relating to these kinds of dimension, it
is expedient that these greatest dimenplons should always be entered. If these greatest dimen-
sione are not entered in the Iorging draswing it is permissible to find the tolerances by cal-
culatloa.

5.4. Indication of permissible variations_in ths forging_drawing

The forging drawing shall have noted ip it the permissible varistions according 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 varia-

tions mpplied to several or to all measure- Kinde of dimenslon Permiasible variations
ments of a particular kind of dimension, as Length dinmensions

well ms the datr (weight, complexity etc.)

necenasary for determining the tolerances, Width dimensions

should be entered in a Table (see example).

The permiesible variations which are applied
only tc individual dimensions muast be entered | Thickness dimensiona
ageinet these dimensions.
The position of ejector marks and trimming Mismateh
fina must be indiceted.

A1l permiesible variations sgreed between
manufepcturer snd customer which do not
correspond te the Standard must be entered in the drawing and are to be specially marked.
The mgnner of marking shall be indicated in the forging drawing.

Drop forginge produced in horizontel forging machines

Items produced in horizontsl ferging machines —_—

commonly conslst of shaped parts and a non- ,1,f—2nveloping body
shaped part and therefore, in line with W
general ussge and tc distinguish them from
"drop forgings produced in hepmmers and
presgses" they are referred to in the Sec- T
tion below as "forglnga”.

6, General informgtion relsting to forgings | 7 .

produced in horizontal forging machines

Helght dimensions

Sectlons 6 to 11 of this Standaidsin cgn-t b VAN

Junction with Tables 1, 3, S =sn epply teo _

forgings in the delivery condition which are Shaped part Non-shaped part
forged hot in horizontal forging machinee Figure 20, A shaped part
from cerbon steel or alloy steel.

Tolerances for forgings with complex shapes Shaped part B

or of steels whic;garz difficult to foxrge pec B2 Ehaped part A

nust be specially agreed between the menu- Eoveloping body
facturer and the customer. _ lkpart A

The tolerances allow for all variations ———

permissible through die wear, die gap or ‘
different rates of shrinkage.

For forgings produced in horizontal forging Forningl '"_"? 1 : ;‘ R

i i i ] . orming
machines only forging grade F is provided direction formire
6.2. Specisl sgreements during = — = during
Closer tolerances for forgings or for indi- forgi;g of forging of
vidual dimensions of m forging than provid- Part \ ) part A

ed by forging grade F must be specially
agreed between the customer and the menu-
facturer. This should teke place prier to
confirmation of the order, since such Pigure 241. Two shaped parts
stipulations may influence not cnly the

choice of forging method but aleo the shape.

of the forging and of the tooling. Shaped

Notes: Special greements often involve higher P7° Freviously shaped part
cost than forging grade F (e.g. additional proc-
espes, more expensive tooling and mores accurate

pachines). r_“

7. Terminology and its applicetion to forgings
produced in horizontm]l forging mschines h‘““-ﬁ~_.

lon-shaped part

7+1. Shaped part of s forging

The shaped part consists of one or more ,._...--—---""""1 .
accunulations of material which ares forged
without chenge of forming directiomn. L]

In the case of forgings which have two parts Figure 22. Previously shaped part
shaped in oppoaite directioms, snd which are
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Joined by a non-shaped part the length of which is equal to or gremter than ita diameter, the
tolerances are determined separately for each of the shaped parts.

In the case of forgings which have two parts ahaped in cpposite directions, and which directly
sdjoin each other or which are joined by a non-shaped part having a length smaller than its
diameter, the tolerances are determined as 1f the forging consists only of a single shaped
part.

7.3. Non-ghaped part of a forging

The non-sghaped part is that part which bas Dot undergone any change of shape in ths horizontal
forging machine, regardless of whether it still reteins the originsl bar crose-section or has
undergons previous forming. ’

8. Date for determining the tolerances of forgings produced in horizontel forging machines

In order to determine from the Tables the dimensional tolerances applicable to a Torging,
the following data are necessary in sddition to the dimensicons:

8.1. Weight of the shaped part .

The weight is calculated; if two shaped parts are present (ses Bection 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 %o be noted,

8.2. Intractability of material, steel grade

The intractability of the material takes sccount of the fact thet in forging practice steels

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

rates of tooling wear than do steels with lower carbon content end lower gmounts of alloying

constituents, Quantitiea cheracteristic of the intractability are the carbon content and the

sum of the alloying constituents comprised by mangenese, chromium, nickel, molybdenum, venadium

snd tungsten.

Two groups of intrectabllity 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 thsen 5 % by wt.

The criterion for declding which of the two groups a particular ateel belongs to is the
meximuw allowsble 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
compenents, as compared with coamponents 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 expreseed by the factor 5. It is calculated
accordirg to the following formula: ng

g

where mg etands for the weight of the shaped part and mg for the weight of the enveloping
body enélosing the shaped part.
Four groups of complexity mre distinguished:

Group 8 4: over 0.6% up to 1

Group 5 2: over 0.3%32 up to 0.63
Group 5 3: over 0.16 up to 0.32
Group 5 4: over 0O up to 0.16

The enveloping bodies of round forgings are the circular cylinders formed by the greatest
digmeter snd the greeteat length of the sbaped part (ses Figures 20 and 21).

In the case of non-round or unsymmetrical forgings the greatest diameter is replaced by the
digmeter of the enveloping circle. The weight of the enveloping body is calculated according

to the following formula: 2© .
Bg=—F - -h-g

where:
d dismeter of circular cylinder or enveloping circle
h height or length of enveloping body

p density (7.85 xg/dn3)

Exception: In the determining of tolerances for the thickness dimensions of nonp-
ehaped parts with thin flanges or cylindrical zhapes thers are exceptional conditions,
nemely when the ratio of

a _‘1 h d, Diameter of enveloping body

2 ig £ 0.2 or 2ia>2 h  Beight of eaveloping body

& a5 1
(eee Figure 23}, Hers & is the greatest diam- } L
eter of the shaped part and a is the thickness <5 I - _;:& - - . éﬁ
oi the flange or the length of the cylindrical ’ 1
shape.
In such cases the tolerances are determined i j n‘J
not on the basie of the caleulated complexity et 0,

factor and not on the baeis of the weight of El‘ a

the shaped part, but instead by using the o g =02 §>2
complexity group S 4 and a welght correspond- ' 2

ing to a body with a dismeter & and thick- Figure 23. Exceptional case for dstermining
ness a {or length). complex ty
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This method however is only used when it G
results in larger tolerances than yielded R
by the usual method. I G
bt Ayt
9. Tolerances for forgings produced in f %q !

horizontsl foreging machines < i_,
 9:1: Division into groupa o) : : : . —
g

The tolerances for the different kinde of
dimensien gre divided inte four groups
depending on the Tables to which they

p] e pJ fouttm @y, 02 ate. thickness dimenaione
dp dzotc. diameter dimennions

belong.

9.2. Explanstiens regarding tolerances The Ry, hpete. neight dimenaicns
The tolersnces on diameter, shoulder and - 11.12 etc, length dimensions
thickness dimensions comprise not only -*-—O;———i

dimensiongl variations, but also - however Pys Paete. offset dimensions

excluding deflection and distortion, see
Section 5.2.3.1 - variationa of shape such Figure 24, Kinde of dimension of forging
ag!

varigtions from circularity
variatione from circular cylindricity

variationa from-s plane Shaped part A Sh°z°g
other variations from a prescribed outline, - N Non-shaped part par
These varistions of shape must not exceed - \—_—
the limits impomsed By the tolerances. In
certain circumstances they may account for L -
the entire tolerance range. Restrictions - e
on variations of shape must be specimlly g - -1 G
sgreed snd noted in the drawing. He E 5
9.2.1., First Toup il

{see Table 1?

9.2.1.1. Tolerances for diameter dirmensions
For determining tolerances, the term diam-
eter dimensions ia applied also to length Shaped part Nen-shaped part
and width dimensions of noan-round or un-
symmetrical forgings.

In the case of such forgings the dimmeter
of the enveloping e¢ircle takes the place

of the length and width dimenmions as the
reference dimension.

The permissible variations for the greatest
diameter {diameter of enveloping cirele)

of the shaped part {see Pigure 25) ere
obtained from Table 1 and are entered in Pigure 25. Digmeter
the forging drawing. .
For internal dimensiona, the largest and A Po
smallest values of the permissible varia- Gy e
tions are to be interchanged with cne

nnother.

In view of the influence exerted by the jaw
die gap, these dimensions are also applied h—
to all other dismeter dimensions (length _ 1 . . U S
and width dimensions) of the part shaped .
in the jaw adie. —
Normelly they are also applied to all Qiam-
eter dimensicns of the part shaped in the —
punch die. Thie avoids unnecessarily small
tolerance differences and simplifies prepa-
ration of the forging drawing besides facil- g
itating the acceptance procedure. If smaller
varigtions are necessary for individusl ,
dimensions, these are obtained from the ;|

corresponding ‘hominal dimension ranges and ; ' ' ' ) %'
entered in the forging drawing mlongside v
the corresponding dimersions. .

9.2.1.2. Tolerances for shoulder dimensions ..Jl‘ L b
Shoulder dimensions are dimensions between Fg ;ﬂ
equal-directed faces within the punch or A,
Jaw die (see Figure 26). Normally the
tolerances ol the greatest height
dimension are applied to shoulder
dimengions. This height dimension is the distance from the die parting to the remotest
external face of the shaped part (see Figure 24).
If cleser tolerances are necessary for individual shoulder dimensicns, the tolerances of the
corresponding nominal dimension ranges are applied instemd of the tolerances of the greatest
bheight, but only to the extent of +1/3.
gpese permissible variations are entered in the forging drawing slongside the corresponding
imensions.

Haximum
dipmeter

1

i

|

1

|

i

i

1

{

Dinmeter of the
ininitial cro&s-section

e - — 0'2——-

——

Figure 26. Shoulder and thickness dimensions
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The tolerances for shoulder dimensions cannot be applied
to gap dimensions, which sre the diatances between opposing facea within the

punch or jaw dis. Entry of
1f the use of gap dimeasions is ecaential it may be

avolding redundant cumulative tolerances, to leave adjacent dimensions out

Tolerances for gap dimensions should be separately agreed.

9.2.1.3. Tolerances for length dimensions
Tolerances for length dimensions ars applied

only to the dimensions on forgings which consiamt

of sheped and non-shaped parts, the dimensions
concerned being those denoting the distance

between the end of the forging and the remotest
surface facing the latter and disgosed at Tight

engles to the

Tolerances for
Table 1 by using a weight corresponding %o a
bar-shaped body
sheped part and the length to be toleranced.

If the non~shaped part exhibits differsnt
diameters as a result of a preceding ghaping
cperation, the ruling diameter for the purpose
of weight calenlation is the largest diameter,
Drovided that this is pot greater than that of
the initial workpiece.

The permiesible variations for length dimen-
sions are to be entered im the forging drawing
aloogaide the related dimensions,

If the non-shaped part has a sheared end (see
Section 9.2.4.4) the length is mesgured from
the shorter side of the Tesulting slope (see
Pigure 28),

The length dimensiona (4 and Lo (see Fig.29)
should not appear simultaneousfy in s forging
drawirg., The tolerance on the overall length |
carnot be obtained from Table 1, but instend

axis (see Figure 27

is calculated by sdding together the tolersnces

on length, thickness ard shoulder dimensions
(see Figure 29). .

9.2.1.4, Permissible migmateh and permissible
eccentricity .
The permissible mismatch (see Figure 30)
defines, for that part of a forging shaped
in the jaw die, the smount by which a particu-~
lsr point on the part shaped in one half of
the die may be displaced reletive to the cor-
responding point on the part eheped in the
other helf of the die, Mismatch can arige both
in the forging direction and also at right
engles to the latter, It is measured parallel
to the parting of the jaw die. The permiseible
mismatch mpplies in the forging direction and
at right angles to the forging direction.

The permissible eccentricity (see Figure 30)
gives the mmount by which the axis of that
part of the forging shaped in the punch die
may be dipplaced relative to the axisg of the
part shaped in the jaw die.

The permissible mismetch ana permissible
eccentricity corresponding to the weight of
the sheped part concerned are taken from the
mipmatch and eccentricity columna of Table 4.
They are applied independently of, snd in
addition to, the other tolerances,

9.2.1.5. Tolerances for local veriations on
the non-ghaped part
The tolersnce on the largest diameter (diam—
ster of enveloping body) of the shaped part
ie elso applied over a length of 1.; d, but
2ot exceeding 100 mm (see Figure 31), to
local veriptions which may oceur on the
adJacent portion of the non-sghaped part, Over
this length the shank msy be dipplaced obligue-
ly or parallel.
The subdivision of the tolsrances for the non-
shaped part can be agreed differently from
that of the shaped part. It must however be
omarked on the forging drawing,
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length dimensicns are found from

having the dismeter of the nop-

Diazeter of the
///1nit1-1 crosa-mection
mey _
re - {
Figure 27. Length dimengion
Py
-

f>

h
Length dimensions on
sheared end

l

Figure 28. a forging with

[—

Iy

Length dimensions on g forging with
two shaped parts
Mismatch

Figures 29.

inﬁforging direction Eccentricity

[ at right angles
to forging direction
7 EE 22%‘ H!

Pigure 30. Mismatch end sccentricity
15+d, but not exceeding 100 mm

[

— 11
&

e

Pigure 31. Local variatione on the non-ghaped
part
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¢ 9.2,1,6, Pormizeible residual flash (flash projection)
and permissible depth of chamfar

Differences in trimming Day bring about sither a
realdual flash or a chamfered face. The yermisaidble
values, positive for reeiduml flash and negative

for depth ‘of ¢chamfer, ars given in Table 1.

The reaidual flash im messured from the body of the
forging to the edge of the flamh (2ee Pigure 32).

The depth of chamfer is measured from the chamfered
face to the theoretical point at which the die
drafts meet (mee Fi?ura 53).

The permiesible residual fiash and the permiasible
depth of chamfer are used independently of, and in
addition to, the other tolerances.

Mismatch

——

Chamfered face

e e

® 9.2.1.7. Tolerances for hole dimensions Beaidual flash Depth of chamfer

Role dimensions are internal dimensions between the

faces produced by plercing or trimming., It is normal FiBUT® 32. Hesidual Figurs 33, Depth of

to apply the tolerances of the laxgest diametsr

flash chamfer

{(dismeter of enveloping circle) to all hole dimensions of a forging. For thia purpocse the .
maximum and minimum values of the permissible variations are interchanged one with the other.

e dimensions, these are taken from the
corresfonding nominal dimension ranges of Table 4. They must be entersd in the forging drawing

If smaller variations are hecessary for particulamr hol

alongside the relevant dimensions,

9.2.2. Second group (sees Tabls %)
¢ 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

from Table 3 and in view of the great influence
which the die gap exerts on the variations in

the thickness dimensions it should alsoc be applied
to all other thickness dimenaions of the forging.

Closer tolerances for individual thickness dinen~
sions require additicnal operationa and must be
gpecinlly agreed between customar and manufacturer
(see Section 6.2.)

the largest thickness dimenpion im determined ] |

9
r— —
"-—.-._-\
L)
1.5-d
q2-—

Exeeption: When forgings have m projec- Figure 34, Exception for determining the

tion on one side of flange (e.g. journal or hub,
see Figure 34) the length of which is greater than
1.5 times ite smaller dismeter (dismeter of envelop—

tolerances for thickness
dimensions

ing circle in the case of a non-round Projection) only the tolerance for the greatest thick-
ness dimensaion 32 is determined in the usual manner, On the other hand, in determining the
1

tolerances for a

the other thickneas dimensions a reference dimension t is used which

represents the sum of the thickness of the flange a5 and 1.5 times the smaller dismeter of

the projection,

If projections are present on both sides of 8 flange and their length is greater than 1.5
times their smaller diameter, the reference dimension t is calculated on the basis of tha

dimmeter of the larger projection.
time in the Table

In both cmapes the €eruisaible veriations for the calculated dimension are to be entered sach -

be entered mgsinst the dimension in the forging drawing.

9.2.3. Third group (asse Table 5)

® 9.2.3.1. Permimsible deflection and permigsible Adigtorticen
The permissible deflection, i.e. the permissible departure of the centre line of a forging

from s straight line, and the permisaible distortien,

i,e. th

surface from ite prescribed disposition, are to be found from

The permissible deflection and thae permissible distorti

drawing.
Deflection end distortion are applied independent-

ly of, and in addition to, the other tolerances.
They do not comprise the variations of shape
zentioned in Section 9.2.

3.2.3.2. Tolerances for centre diptances

Centre diatances are dimensions betwsen two axes

or two ceptre lines or between an axis and a

centre line. Normally, the tolerances of the . —
greateat diameter are applied to centre distances,
but with a +1/2 aiptritution.

If smaller permissible variations are required,

they are taken from the corresponding nominal
dimension ranges of Table 5. Tolerances for

conire distances are applied independentiy of

——

other tolerances, They are applicable only to
centre distances much that the line Joining them

ses Section 11.2), but for the greatest thickness dimension they are to

.

e permiseible variation of the
Table 5.

on must be entered in the forging

1)

= |

lies within the forging and is at right angles Figure 35. Dimension to which the tolerances

te the forming direction (mee Figure 35).

Tfor centre digtances are applied
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9.2.4. Pourth group
text
s 5.2.4,1, Permiseible variations for fillets and
corner radii !
The permlpsible variations for fillete and corner
radii (see Figure 36) are calculated according to
the particulars of Table 6.
The minus tolerances are not applied to cornmer
Tedii up to 3 mm if such radii are influenced by
subsequent trimming or piercing. In suchk cames a
sharp edge iz allowed. '
The Tedii of fillets and cormers should be made as
large as possible in view of the high rete of die
wear.
9.2.4.2. Permiseible height and width of trimming
fing and parting line fina
The permissible height and width of trimming fina

which may arise on edges in the immediate vicinity

of the flash, and of parting line fins which

may form along the jaw parting on that part of
the forging shaped in the jaw die (ses Figure 37)
are found from Table € to sult the weight of the
shaped part. They are applied independently of,

and in addition te, the other tolerances.

The position eof residusl flash mnd parting line
fins must be indicated on the Torging drawing.

The flesh formed during forging in closed dies
{see Figure 78) may exceed the values of Table &.
Its pesition and size must therefore be peparate-
1y agreed between manufacturer and customer.

¢ 3.2.4,.3. Permissible aligrment error (position
of sxes of deep holes

For holes having a depth greater than their
largest dimmeter (see Figure 39) variaticns
from paralleliam of the hole axis and the centre
line of the forging are permitted.
Such variations are allowed up to 0.5 % of the
hole depthe and are ip addition to the mismatch,

® 9.2,4.4, Permissible deformation of gheared ends
Permissible variaticns from the original shape,
which are mllowed to occur on the sheared end of
& shank, are calculated according 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 a slope up to 79 ig Permitted
Sheared ends must be indicated in the forging
drawing.

® 9.2,4,5. Perminsible depth of surfmce defscts
Surface defects are depressions which ray
occur on the forged faces, &.g. am a result
of scale formation. They are permissible within
the following limita:

DIN 7526 Page 15

g

Figure 36, Filleta and corner radii

{see Table 6 and

Corner radii

Fillets

Trimming fia Parting line fin

l
l
!

.

Figure 37. Trimming fins gad parting line
fina

Hole fin

e ——

Flash e

Figure 38. Flash formation when Torging in
closed dies

In the case of surfaces which are to be machined in a

subsequent operation,
lesst half of the mpac
in the case of surface
subgequent cperation,
for the

® 9.2.,4.6, Tolerances fo
Yariations cauvsing the
their specified dispos

tolerances for the larg

the shaping direction
forging,
Variations larger than

down to m depth which preserves at
ified machining allowance;

s which are not to be machined in a
to a maximum of 1/3 of the tolerances

greatest thickness.

r the slope of purfaces

alope of surfaces tc depart from
itiocn are permiseible within the
est dimensions at right angleas to
and for the gremtest height of the

this, e.g. on the occurrence of

severe die wear, must be agreed between the manufacturer

end customer.

g

Alignment error

10. Use of Tables for determining the tolersnces of forgings
made in horigontal forging machines

For determining the to

procedure is to move right from
the column for intractability of material
at N 2, depending on the steel grade,

Tois column in torn is
to one of the other co
ars found by further m

194

lerances for

Figure 35. Alignment arror
(shoulder dimenmions) the

dipmeter and height dimensions
the corresponding weight column in Table 4 and then cross
» either horizontally at M 4 or obliquely downwards
a8 far as the column corresponding to the complexity.

then crossed either horirontally at group B 1 or obliquely downwards

mplexity groups,

whereupon the tolerances and permimsible variations

ovement horizontally in the corresponding nominal dimension range.
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Tolerances for length dimensions are likewipe found from Table 1 by moving from the weight
columa corresponding to the wolght as calculated according to Bection 9.2.4.3 and croesing
the columns for intractability of materisl and complexity either borizontally or obliquely
downwards until the nominal dimenasion Tange corresponding to the length dimension is reached.

Exemple of the use of Table 1 for determining the permissible variations for the dimmetsr,
helght and length dimensions of a forging with & shaped and a non-~ahaped part.

Data required:

Maximum dimmeter 150 mm
Maximum thickness 170 mm
Maximum height 90 mm
Length (from end of forging to its moat remote face)330 mm
Weight of the shaped part 11.8Bkg

Weight of the non-shaped part
(see Section 9.2.1.?. diameter 50 mm, length to

be tolerated 330 mm 5.1 kg
S5teel grade 42C r¥Mod
Intractability of material (C < 0,55 % by wt. and

sun of alloying constituents < 5 % by wt,) Group M 4

2
Weight of enveloping body 1. 2 J.0% 1.7 « 7.88)23,6 kg

Complexity factor (—g—ng- <0.63) Group S 2
Complexity
‘| Flaah Nominal dimension ranges
+ ¢ " ] >4
': Waight et ~|a |l
R olelol|
»|28 %":3 S1812 1S over o 32 100 160 250
.S.l:‘u o os S_Qr—_“upto32 100 160 250 400
F- ey o @G olaoajo
Sh(d% | a 4 - R TR I I
A | et 2] o L © (3 - [d
FERCE- N RSE-R A% [5]5[5]5 : T !
nU(w o o olerances )
9|82 E'E i kg Group Group and psrmissible variations
perm. .5 e pver | to M]|M2 51IS2IS3IS4 l . N
04|05 0 0,4 .
05 (048 04 1
06 | 67 1 1.8 . .
07 | 08 |~ 1.8y 32 :
08 |1 32| 565 - - — y - +19
: 1 28 1 Z gy
[ RER ¥ 56| 10
12| 14 10 | 20 7% 3
14|17 20 | 50 - . 28 T332+ 2
’ . , T l—osl * 21
1712 50 (120
2 24 120 ;250
24 | 28 M
For Pootnote 1) see page 19
Figure 40. Application scheme for Table 4
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From the Table the permissible varistions (see Figure 40) are found ast

Diameter *2-] ma

Height (shoulder dimension) :a:g mn

Leagth +1.9 oo

Normally the permissible variations sre found. from the Table for the greatest dimensions and
gre applied to 81l the other diameter end shoulder dimensions. If too large for individusl
diemeters of the part sheped in the punch die, the permissible variations of the nominal
dimension ranges appropriaste to the dimensions concerned are applied. If these variations
are still too large for individual shoulder dimensions, the closer tolerances of the nominal
dimension renges 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
drewing.

The permissible residual flmsh, permiscible depth of chamfer, permissible mismatch and
permisaible eccentricity are taken from Teble 1. The procedure is to move left irom the
corresponding welght column as far as the columns for residual flash, depth of chemfer and
mismatch, and eccentricity. In so doing, the column headed flash is c¢rogeed either horizon-—
tally or obliguely downwards, depending on whether the flash is trimmed flugh, symmetrically
or ungymmetrically. .

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

The tolerance for the grestest thickness dimension is alzo applied te all other thickness
dimensions. Different tolersncing is not permitted,

Values for permissible deflection and for permisgible distortion mre 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 varisticna for forging grade F are Saken 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 munt be entered against the
corresponding dimensions in the forging drawing.

10.4. Table &

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

The permissible height end width of trimmipg fins snd parting line fime are derived from
Table & to suit the weight of the shaped part.

Values for permissible deformation of sheared ends ars calculated from the datm of Table 6.

41. Guidelines for drawings for forgings produced inm 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 cnly the drawing showing the
finished part together with full detsils of the materiesl, but alaso additional particulars
regarding the intended use, the type of machining envisaged and the position of detum and
clamping faces, .

The forging drewing is best prepared by the masufacturer. On completicn it is submitted to
the customer for checking and approval. If the forging drawing is prepered by the customer,
the additional information guoted should again be made availgble.

13.2. _Indication of dimensions snd_permissible varistions 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 relmting to the slope of faces,
mey only be applied to such dimensions &s are specially entered in the drawing. The manner
of entering dimensions ie therefore of the utmost importance with regerd to the checking of
dimensions on forgings.

For checking dimensions for which no measurenents are entered in the forging drewing, only
such tolerances may be applied a= mre caleuleted on the basis of the tolerances of dimensions
vhich are entered.

In view of the fact that the tolersnces for the greatest dismeter and height dimensiona are
normally epplied also to mll other measurements relsting to these kinds of dimenaion, it is
expedient that these greatest dimensions should always be entered.

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

The forging drawing shall have noted in it:

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

The permissible variations must be entered in the forging Arawing. It is recommended that

the permissible variations epplied to several or to mll messurements of a particulasr kind
of dimension, s well as the data {weight, complexity etc.) mecessary for determining the
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tolerancea, should be entered in a Table (aes example).

Permisaible variations
Kinds of dimension Shaped part

A 8

Dismeter dimensiona

Height dimensions
Showldar Aimenaions)

Thickness dizmenaicas

Mismatch, eccentricity

R
cﬂgéfggl flash, depth of

The permissible variations which are applied only to individual dimensions must be entered
againat thene dimensions.

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

All permissible varimticns agreed betwsen 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 forminga

8 g&rade F, tolerance
and height dimensions (diame

Forgin

DIN 7526 FPage 19

produced in hewmers snd presses and in horizontal forging pechineg

8 and permissible veriations for length, width

1) The telerances have a 2/3 and 1
dimensions; for interna
A +1/2 distribution (me

198

ters), mismatch, eccentricity, residual flash and depth of
chanfer :
+ 1 c lexit
Flash el omplexity Nominal dimension ranges
- s 8 218
.- T L e el 4
Hads velghty £ 4 [21812 S ver 1 n 100 160 250 ) &30 1000 1600
PR P b a8 |BH1Z18te 32 100 180 250 400 &30 1000 1600 2500
[ - 1] HE |&Sio|oie
wHadel s R EE 1
g535¢8] °k Ho lsls|e|s Tolerances )
598 a .E. ﬁg eielejo oand permimmible variatioma
:':‘rg ;2;: o :(g kg Qroup Group P
pern. |5 | & Soved to M1|M2|S1]52|53]54
+ 0.7 + 08 + 0.9 + 1,1 + %2 +13
0405 0| o4 L) A R Zoa|4f g5 T os|'® MPY] I3 B S I (N S N
+ 0,8 + 09 + 41 +12 +13 +1,5
05704 04 1 12| g ~05118| L gs|1® Tt [T o ¥ lerl = -] - |- -
-+ 0% + 1t +1,2 —+13 +1.5 + 1.7 +1.2(°
06|07 1 18 X1 0.5 L[ " 05 18] 06 2 07 2,2 ~07 25 —08 28 —poel = | =~ [~ -
T R PR R I S T A TS R ST 24 i
07|08 18 32 \ N L6 —os|18 Zos)2 Py 22 07 257 IEL <oe| 32 ] 38 el - -
\ A A T DR Y B Y B PR BT e +240 , |+27] 43
8e |1 32 54 nilINPAE: “wzj_uzj_mzm_” u_h}aéqJA RIS
+173 +1,5 +1.7 +19 2 L+ 24 +27 +3 . +33
1 |12 56] 10 2 %m?zzﬁqyzs_mazsfu9l2_1j 36| a4 Zia| 45|13 s iy
+15), [+ 17, Level Tl 1 2q +27 +3 +133 437
1.2 (14 10 | 20 \ u_wzj_mxawjn_maj_MA —m‘5~w5 T I s
7l e |21, [+2d, (427 +3 +33 +37 A7
1417 20 | 50 ZS—Qst—QPaz;Llid—L?‘ BRI _L75ﬁ_4ﬁ 63 07
+ 1.9 + 2,1 + 24 +27 +3 +33 + 37 + 4,2 4 47
7|2 50 120 28) Do 32 Ty 138 Doai {2 05]4s] T3] s N R N R It I B
+2.1 +24 +27 +3 +33 +37 +42 +47 453
2 [ 120 (250 B Bt ] R N R M B (T I A S A Y Y
+ 24 +27 +3 +33 + 37 + 4,2 + 4,7 + 53 4- &
24 | 28 382134 AEYALE ~17{58| 2 1sl 63 a7l et IR i
+27 +3 +33 + 37 +4,2 + 4,7 + 53 +6 + 87
S TR MY O MR LT MeyA T it i ~23f & a7 7 |25 0 |T55
+3 -+ 33 +37 -+ 4,2 + 4.7 + 53 + 8 + 4.7 +73
X D Il B R MR L S —23 & |Zay| 7 [ D5 [0 [Dga|m -37
({c {+33 +37 +4,2 + 47 + 5,3 + & + &7 +73 +8
\5 —17 5.6___."9 6,3_2‘17 __2.38 ~27 ¢ -3 10 —33 n _3'712 -
+ 37 + 4,2 + 47 +53 + 6 + 67 + 73 + 8 93
&6~L9¢3-Z17 RPEL e L AT TaaM —az| T, SO

/3 distribution (rounded values), The
1 dimenmiona the values mre interchanged.
® Sections 3.2.3.2 and 9.2.3.2).

prefixed signms apply only to external
For centre distances the tolerances have
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Table 2. For steel drop forgings produced in hammerg gnd yressges

Porgineg Erade E, tolerances and perninssible variations for length, width
and height dimensions (diameters), mipumtch, reaidual flash and depth of chamfer

This .Table does mot apply to forgings produced in horirontal forging machines.

+ 1 Complexity
1,| Fiash] by Nominal dimension ranges
" bt I 318
‘EE '-;‘ o — | |a|we
o | . F-N . -~
o= Welght; @ &« {9/212 lover o 32 100 140 250 0 [ 1000 1400
o ] 9] 2 5% |8]|8|12]elte ;2 100 160 50 400 630 1000 1600 2500
v ldoful o 4H [Sioloo
- El et -t AL RN 2
B |3 ;: aY% g E E E Tolerancea®)
L [ =Y o
ziee EEE_ kg Group| Broup and permisaible variations
pera. |5|kEbver to [M1jM2/51]52]53!54
+ 0,5 + 0,5 + 0.4 + 0,7 + 0.7
03103 0| o4 07 Toale8 T galoe Zoa|' (Con|M|led =l - |- -1~1-]~]-
+ 0,3 +0.6 +07 +07 +08 +40,9
03| od (I TP LRI AP LR A L= R R 7 Tosl-| - 1= -|-]~-
+ 0.4 + 67 30,7 + 0,8 +07 + 11 +1.2
04 {04 “/“ ! 18 0.7 ~- 03 ! -03 1 — 0.4 1.2 — 0,4 14 —-0,5 14 —05 18 -04 T T |7~
. +071 1+0r| Tvos|, T400], |+ +12], [+13 1.5
0410541 18 32 Vg3 —04] "2 gl o 1.610'5 L B O e —or|~| -
+ 97 +0,8 + 07 +17 + 12 + 13 +15 +1.7 + 19
0508 3 5“‘\ I el B B ) L ! b 3=l X1 A B R
108 +0% + 11 +1,2 +13 + 1,5 +1,7 +19 + 2,1
048107 561 10 X 12l —os|"| o5 Zosl? Zor| 22 PPIES — o8| 28| gy]22 N
+ 09 + 1,1 + 1.2 +13 +15 +1.7 + 1.7 +2) + 24
07 {08 .Z_ 10| nm A g [r4 Cos|Ai T el Tor|#? Doz| 251 os| 28| ga| 32 MY XY B
1) + 1,2 + 13 +15 +17 4+ 1.8 +21 + 24 + 27
A s \ B B el e D A AT DA B I £ o PO R
1.2 413 +1,5 Lo +15 + 21 + 24 +2,7 +3
1 112 50 {120 {\ _ T-I,E Zos|? o722 Zo7|25C gpl28 Zop|32110]34 N R Y EE ) g
‘ +13 +1.5 17|+ 18], + 21 + 24 +27 +3 +33
12114 120|250 2| Zo7i22 o725 gal2e PSR B A MR RN By
J +15 + 1,7 + L8 +2 + 2.4 + 21 e +2 +33 + 37
el s N e Y e B R Y D T A PE T R A e
a7 evel T 24T (7271 143 +33|  [+37] T4z
251 op |28 Dpgtani Ty B I R Mt I B L] by T3 -2
+ 19 +21 4 24 + 27 +3 +33 +37 + 4,2 + 47
I YIEEIN 1 [¥] 27|t 115048 R R Y R Y ~21]7 |-23
42, + 2.4 +27], . |+13 +33 +37 + 42 AT +53
\“ S M R e D N e £ 1] el P XY L P L e
+ 24 4 27 +3 +33 +37 +4,2 + 47 + 53 +6
0 i R R Y L T I Bt L] A P S -7 |-23]® [225]7 1la

2) The tolerances have s 2/3 and 1/3 distribution (rounded values). The prefixed migna apply only to external,
dimensiona; for internal dimensions the values are interchanged. For centre distances the tolerances havs
a +1/2 dimtribution (mee Section 3.2.3.2).

This Table doer not apply to forgings
produced in horizontsl forging machinea.
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Table 5. For gteel drop forginge produced in hearmers and presses anpd in horizontsl forging machines

For ing gErade F, tolerances and permiseible veriations for thickness dimen-
gioned) and ejector marks

Complexity . a
ominal meneion renges
Height J? Q‘ :-:-"l
-l [N E~R =1L -]
P - -
2 2= (2]8 818 o 16 0 P2) 100 160 250
g £8 1BI8I12]*°| to 16 40 63 100 160 250
b e |RINI%[D -
Q H B £ [ Ll
P} + slr|b|E L
H 84 |ele|e]|e Tclerancu)_
= kg Group Group and permissible variations
perm. fover| to [M1|M2S1|52]53|54
‘ +07 +07 +08 +05 +1. +1,2 +13
1 0| 04 Vol gal 1| Dol 12 Zoal M1 gs| 16 Tos| 18| Dol 2 Py
12 | o4 12 1 (107 S RY fg’z 1.6 J_“é; 18 (T2 2 T3] 22 fé?
+ 08 +09 +1,1 41,2 +13 +15 +1,7
1.6 1.2l 25 1217 ol MPYIRENNPHRES NI Top| 22| gy 25 A
2 | 25 s A R PR TR R I R Y Toy 25|ttt as (T
3 -1
| 5] s w i ve 2le [rislae|rasl as 4] we |70 na 7
A \ o [Pt a | 703 2z [F sl as |71 0g | 4101 5g | 21] 5 524
4 |12 | 2 |Togl 22 |Fosl s [F1T e (2000 5, M PR ] I ff;
5 20 |3 2.2 41,5 25 +17 28 +1¥ 22 + 21 26 + 24 o | T2 45 +3
—-07 - 08 ~09 - 11 -12 -13 —15
+ 1.7 +192 + 21 +24 +27 +3 +33
64 |3 | a3 2,5 “og| 28 |5l 32 YLl A I N RTIERN h
o [ o w |2 [P8lae Pl 2o el
+2) + 24 +27 +3 +33 +37 + 42
10 |11 |200 a2 [Tl as 1T 4 S| 45 | Tys 5 1IT5) se Tl 63T
' +24]  |+27 +3 +33 +37 +4,2 + 47
124 |00 [250 36 Ay U RV E N A Ty7| 56 Te) 317 P
+27 +3 +33 +37 +42 4,7 + 573
4 ISV ER R _17| 58|yl 63Tl T BPT LI By
+3 + 33 +37 + 4,2 + 4,7 + 53 + 4
45
S 1 I SR I YT ICS P I DS I e B D
-+ 3,3 + 3.7 + 4,2 + 4.7 + 53 + & + &7
5
SRV 1 el 2 Bl P I P I I 2 IO B L iy
+ 37 + 4,2 + 47 + 53 +6 + 47 +73
56 8, ,
AL T er ] I Y| I Y I NP N bt [ B P
1 + 42 + 47 +53 +6 + 67 +73 +8
6317017 Zoal® |Tomlr I35 |w P I L I et I

) Obaerve the vxception for thickmess dimeneions in Sectioos 2.4 and §.3,
} The tolerances have 2/3 and 1/3 diatribution (rounded valuvea).
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Table 4. For steel drop forgings produced in hammers and presses
: For ing Ermade E, tolerances and percmissible variatiuns for thickness dimen-
siona?) end ejector marks

This Table doeas not mpply to forginge produced in horizontal forgiog machines.

Complexity
Nominal dimension ranges
= 2 “:‘1
: -_alow
L] - [N (-3 Rt
= welght | 29 121318 S = 14 @ o) 100 150 250
8 3% 12(8]2 |8 up rors 40 43 100 160 250
“ o |o|o|o|e
]  H b | M H K
-+ - » o -« o 6
b4 AT {22151k Tolerances )
o kg Group Graup and permissible variations
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+ 1.7 + 1,9 +12) + 2.4 +27 +3 +33
S LT Rl B I DY I DY IR M B IS ST By
+ 19 + 23 + 2,4} + 27 +3 + 3.3 + 37
2,8 _av 3,2 -1 3.6 —12 4 -13 4,5 —1,5 5 —17 5,6 _—
+ 21 + 2,4 + 27 +3 + 33 + 37 + 4,2
Sl PR T I DY I BT IR BT IE T Dt T 0 B S I (e
+ 24 + 2,7 +3 + 33 + 3.7 4 4,2 + 4,7
ol ERE IR NRY L DAY I Y LR By IR e I A Bt
| | +27 +3 +33 +37 +42 + 47 +53
R T B S TR I SR I DY I T B A Bt I 27

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

This Teble does not epply to forgings
produced in horizontal forging machines.
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Teble 5., For steel drop forgings produced in hemmers and presses and in horizontal forging

achines

Permissible deflection and permismible distortion

Nominal dimension ranges

F;;g;’;s over 0 100 | 125 § Y60 | 200 | 250 | 315 | 400 | s00 | 630 | 800 { 1000 | 1250 | 1500 | 2000
up t0100 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250 ( 1400 | 2000 | 2500
Toleyances
F 0.6 07 | 08 | og |1 L1 [ 1,2 [ 1416181 2 221254 28 | 3.2
E’) 04 [ 05|05 |06 |06 |07 |08 |05 11 |t |12 ] 0416 18

Permissible variationa for centre distances

Nomingl dimension rangea

Forging
grade over 0 300 160 200 250 315 400 500 630 800 1000
up te 100 140 200 250 3t5 400 500 430 800 1600 1250
Permissible variations
) F +03 +04 | £05 | 066 { £08 | £1 212 | 216 | 12 +25 ] £32
E7) £0,25 £03 | £04 | £05| 06 | 08 | =1 .| £1.2.| +148 | £2 | =25

) These rows do not apply to forgings produced in horizentsl forging machines.

Table 6. For steel drop forgings produced in hemmers end presses mnd in horizontsl forging

machines

—

Permimsible variations for £illets and corner radii

Nomina) dimension ranges
oy permissible
verlations
over up teo
0 10 +05 -r —0,25-r
10 32 + 04 -r -02 .r
< S Sy 32 100 +032.r ~015.r
100 +0,25.r =01 -r
Permissible beight and width of trjmming fine and parting line fina
v T‘_ Waight Permiseible
' kg height width
iV
* 3 over up to u v
5 ; F 0 1 1 0,5
i /// } 1 6 16 08
i ' P é 40 25 1.2
:‘i ! 40 250 4 2
=] Y
Permissible deformation of shearsd ends
perzissible up to 70 Nominal édimmeter permissible dimension
™ } d x y
* up to 36 007 . 4 1 .d
1 over 36 0054 07 -d
—_—— T —— F
t o
!
—b-y-ﬂ
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Explenations

1. Background
The firat DIK standard on drop forgings, namely DIN 7524 Part 1 to Part k&, was igsued in 1944, Following
thie, on the initiative of the drop forging industry, dimenaional variations occurring oo drep forginge

of diverse typea and sizes produced under practical conditions in & number of forging plants vere ascertain-
ed Ly the Drop Forging Research Centrs in Hannover, and the principal factors responsible for thez were
determined®). On the basis of these results, the "Machining ailowances and dimensional variations - TeRiC "
Working Qroup in the ADB-VDI Forglog Committee prepared o draft of DIN 7526, Imaue of October 1963, which
was published in DIN-Mitteilungea Vol. 42 (1963} No. 10, pagea 436 to 500. The few objections in reeponss
to thin were dealt with and the draft etandard was sanctioned by the “Tolerances and Fiis" Committee in the
DIN Cerman Institute for Standordization w.V. .

At that time the drop forging mssociations of the Federal Republic of Germany, France and Great Britain
agreed on clomer co-operation under the suspices of EUROFORGE, The techalcal committee of this organization
appointed a mub-committes to work out Jointly agreed tolerances for drop forgings. This sub-committee wam
headed by Mr. K.J, Abbott and ita members consisted of German, Britieh and French experts. By drewing on
the experience of all parties and applylng the knowledge gnined in the preparation of the draft of

DIN 7526, Issue of October 1963, a joint d¢raft wna produced which retnined the basic structure of the 1963
tolerancs system. This hos been adopted by tha dzop forglng industries of all threc countries. It ia being
preaentsd in sach country to the relevant atandards organization for issue as A nationml standard. In this
connection it is deemed of decimive importance that not oaly should the numerical volues of the Tables bae
identical, but also that the Sections of the text should bear the aame numbering so that refersnce cen be
made to them in the conduct of international business.

2. Basic iden

The dimensional variations of forginge arse determined primerily from the nominsl dimensions. They are
however also dependent on the waight, the ntsel grade forged and ths complexity of the workpieces. Before
a drawing is toleranced it is therefora necesgary to determine the following data in the first instance:
the nomincl dimenaions to be toleranced
the weight |
the disposlition ¢f the flaah
the intractability of materisl, whether Group M 1 or M 2, according to steel grade
tha complexity which expresses the influence sxertad by the geometry of the forging.
All these influences ars taken inte account in & diagram the basic idea of which had already been applied
in the field of gear tooth tolerances. The tolerance valuea are contzined in Tablea the columns of which
are subdivided according to nominml dimenmion ranges and the rows of which represent different accuracy
grades,
For drop forginga the different kinds of dimension need.to be soparately toleranced.
Thess kinds of dimension comprise:
Length, width, height and hole dimensione
Thicknees dimennions, i.e. dimenmions which cross the flash
Misamatch
Reaidual flash and depth of chamfer
(izn the case of mismatch, residual flash and depth of chamfer a distinction is made dapending on whether
the flnsh is trimmed fluash, symmetrically or unsymmatrically)
Ejector marks
Deflection and distortion
Centre distances
Theme ara dispersed among various Tables; e.g. Table 71 contains tolecances for length, width and height
dinensions as well as for mimmatch, residual flash aend depth of chamfer; Table 3 contains tolerances for
thickness dimenaions and ejector marks, whilat tolerances for deflection and distortion as well am for
centre diatances are given in Table 5 and. tolerances for fillets and corner radii, trimming fins and
prarting line finm, slao for deformation of sheared snds in Table &. .
A further subdivision of the Tablem mrises from the fact that, depending on the guality of wmanufacture,
two quality grades are distinguished:
forging grade F .
which is the grade corrssponding to "standard ferginga" in the usage hitherto adopted, and
forging grade E
which ia the grade corresponding to "precision forginge" as termed in the usage adopted hitherto.
To avold errors in ume, the Tablea for this purpese have been separated as follows:

Ferging grade F in Tables 1 and 3

Forging grade E in Tables 2 and L.
Fer forgings with identical data, the tolerances for forging grede E are 0.63 times thome for forging
grade F; thim is the =ame progresajon as between two ISO quality grades.
Cnly forging grade F is provided for forgings preduced in horizontal forging machines.
Only preferred numbers are used sa the tolerance values in the Tablea. The progression from row te row
and from column to column is 1.12 (R 20 Series). The rangse ol the input variables have been graded to
correspend with the dependencies established om the basis of practical observation.
This Standard is subdivided into:

Prop forgings produced in hammers and preasas

Drop forgings produced ir horizontal forging machines

Tables
¥hereaa in the case of machined workpleces the tolerance for each individual dimension is obtained from
the relevant nominal dimension range, a alpplified method i1e offered in the case of forgings. All leagth,
width and height dimensiona are to have the same tolerances ag appliad to the greatest lemgth, width and
height dimensien, In the case of thickness dimensions this is particularly important because the effect
of variatlons in flash thickness is exerted on all thickness dimensiona.
This avelds the effort of providing all dimensjons of 1ike kind with tolerance information; instead it is
sufficient to mtate in a swmall table on the drawing that, for example, "tolerances oo all length dimen-
sione = ,,, mn'", '
Naturally it is pernisaible for individual dimensions also to be provided with tolsrances where necessary.
Thua, 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 spacial cases provided with a tolersnce to be Beparately agreed.

"/ Huwendiek: Investigation concerning the dimensipnal accuracy of drop forging practice, Schmiedstechni-
sche Mittellungen ?196&) No. 6, pages 669-675.
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