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Bearbeitungszugeben und zuldssige Abwelchkungen
{iir freiformgeschmiedete Stdbe

Dimersions in mm

1. Scope
This Standard applies to open~die forged bars which have had their final shape imparted to thenm
by hammmers or presses.

It epplies to round, square, hexagonal and octagonal bers, as well as to flat bars of high-grade
steel including tool sfeel and high speed steel with & width-to-thickness ratio smaller than or
equal to 8 : 1, and also to flet bers of ordinary low carbon steel and quality steel having a
width-to~thickness retiec smaller than or equal to 5 & 1.

I+ applies to bars up to a maximum finished dimensiom of 1000 nm iz thickness or width and
600C mm in length.

2. Dimepsions snd cross-sectional shapes

2.1, Dimengions

The dimensions of open-die forged bars aTe thickness, width and length. In the cese of round bars
the diasmeter counts as the thickness, whilst in the case of sguare, hexagonal and octagonal bars
the thickness is taken ass the distance between the parallel side faces. In the case of Tlat bars
the thicknmess is taken as the smaller distance and the width as the larger distance between the
parallel side faces.
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1777 W%,
7 L
F - ’ z ' AN‘
z
.S’ 51 5,_ -——_52—-
.Length for sll cross-pectional shapes
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4 = mechining ellowance
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. Machinipg sllowances snd permissibtle variations
3.1. Machining ellowances and_permisgible dimension varistions
These are given in Table 1.

Except for the thickness of flat bars, the criteria for determining ma¢hining emllowances and
permissible variations for lengihs and cross-sectional dimensione are the nominal dimensicns con-
cerned. '

Machining allowances end permissible variations for the thickness of flat bars are to be caleu-

lated on the basis of a reference dimension derived from half the sum of "widtih plus thickness"

{aritbhmetic mean)_. The reference dimension caleulated in thip wey is to be equated with f4 or f

or with aq or sp in Table 1, depending on whether the machining allowsnce and permisgible varia=
tions are derived from the finished fimensions or the forging dimensions.

o+ f 85 + B
i-—221’1 or f5 or -—2——3- #= 18, or 55 in Table 1
2 2

Continued on pages 2 to 4
Explanations on page 3
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Z:2: Yariatioos from cross-sectional shape
The permissible dimension variations on the thickness of round, square, hexagonel and octagonal
bars end cn the thickness and width of flat bars include variations of shape, in other words

the bar cross-sections may depart from the geometrical shape within the limits of the permissi-
ble dimension varistions.

4, Fipish

AT the manufacturer's choice, open-die forged baras are supplied with sawn, guillotined, flame-
cut or hammer-parted ends. If the purchaser requires a apecific type of ends, he must expressly
specify this in the order.

Surface defects {e. g. scale marks, decarburization, forging laps, cracks) may occur within the
limits of the machining allowances; they may be removed by suitable wmethods, provided that this
does not impair the use of the bars.

5. Material and hest treatment

The material is to be clearly specified by means of the material code number or the materisl
number in accordance with the relevant meterial standards, and the type of heat treatment simi-
larly according to DIN 47014,

6. Methods of ordering

6.1, Cross-sectionel data

6.1.1. Orders besed an finished dimensions

For the thickness or thickness and width, the purchaser gqueotes the dimensions which the bar is
required to have after fimal machining.

From Table 1, the manufacturer determines the machining allowsnces, celeulates the forging di-
mensions (see Section 7) and, observing the permissible variations sccording to Table 1, sup-
plies a bar which is thicker than the ordered size by the extent of the machining allowances.

When bars are premschined prior to heat treatment, the pPremachining dimensions count as finished
dimensions.

6.1.2. Orders based on forging dimensions

The purchaser quotes the forging dimensions calculated from the finished dimensions and the ma-
chining allowances according to .Table 4.

The manufacturer, Observing the permissible variations according to Table 1, supplies a bar with
the dimensicns stated in the order.

For distinguishing from orders based on finished dimensions, orders based on forging dimensions
are to have the letter S (forging dimension) appended to the letters denoting the croas-section-
al shape (A, B, C, D or E}). If an order based on forging dimensions omits the letter S, it will
be treated in the same way as an order based on finished dimensions (see Section 6.4.4 , and a
bar will be supplied which, compared with the dimensions state@ in the order, is thicker, or
thicker and wider, by the extent of the machining sllowances.

6.2.1. Orders based on finished dimensions
The purchasex indicates the length of the bar after final machining.

From Table 1, the manufactursr determines the machining allowances, calculates the forging d4i-
mensior (see Section 7) and, observing the permissible variations accerding to Table 1, supplies
@ bar which is longer then the ordered dimensions by the extent of the machining allowances.

If, for the purpose of joint ordering, the finished lengths of two or more baxs plus allowmnces
for the necessary number of parting cuts are combined to form a total length, this length is
treated as a finighed dimension.

6.2.2. Orderlpg irn forging dimensions

The purchaser states the forging dimensions celculated from the fipiehed dimepsions and the ma-
¢hining ellowances sccording to Teble 1.

The manufacturer, observing the vermissible variations according to Tavle 1, supplies & bar of
the length ordered.

6.2.3. Ordering in manufacturing len g thas

Insteed of quoting a figure for the length, the purchaser writes in the word "manufacturing
lengths" (Herstelléngen?uor the atbreviatiomn "Hetlg.".

The manufacturer, cobserving the permissible variations according to Table 11 on thickness or
thickness and width, supplies bars to his own choice in lengths conforming to normal practice
end ranging up to a maximum length of 6000 mm.

6.2.4, Ordering in a length renge

The purchaser states the lower snd upper liniting size of the required length range by quoting
"from...to...".

The manufacturer, observing the permissible variations according to Table 1 on thickness or
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thickness and width, supplies bars in lengths lying within the range stated.

i iggsi i i low a
I not permissible to state length ranges extending simultaneocusly both above and belo
l:n;:h of gsoo mm, since according te Teble 1 different machining allowances and permissible
variations apply to thicknmese or thickness and width in the case of lengths up to %500 mm and
lengths over 3500 and up to 6000 mm.

7. Examples for calculating forging dimensions

7-1. Roupnd bar 4 165 x 2020 DIN 7527 - St 37-3

Machining allowances and permissible variations

on thicknees fq = 165 mm 18 and * .9 mm

on length lf -~ 2020 mm 22 eng % Eg mm

forging dimensions 84 = 165 + 18 = (18% f4.9 ) mn
s = 2020 + 22 = (2042 29 ) mm

?.2. Flat bar E 165 X 60 x 4500 DIN 7527 - C 45
Machining allowances and permissible variations

on width fo = 165 mm 21 and * 6.3 mm
on length ly = 4500 mm 26 and * %g mm

3

forging dimensions sp; = 165 + 21 = (186 * 6.3 ) mn

lg = 4500 + 26 = (4526 * 35 ) am

Caleulation of the reference dimension: 165 + &0 _ 112.5 mm

Machining allowances and permissible varistions according to the reference dimension 112.% mm
on thickress f3 = 60 om 47 end + 4.8 mm
forging dimension sz = 60 + 17 = (77 £ 4.8) mn

8. BExamples of orders

8.1 Ordering thickness and length based on finished dimensions

Crdering 10 open-die forged round bars (A) for a finish machined thickness of 165 pm and a
finish machined length of 2020 mm in St %7-3:

A0 bars 4 165 x 2020 DIN 7527 - 5% 37-3
8.2. Ordering thickness based on finished dimensions and length in a particular_length_renge

Ordering 5 open-die forged square bars (B) for a finish machined thickness of 260 mm in steel
according to material No, 1.0727.02 in lengths of 4000 to 5000 mm:

5 bars B 260 x 4000 to 5000 DIN 7527 - 1.0727.02
8.3. Ordering thickness and length based on forging dimensions

Ordering 12 open-die forged round bars (A) mceording to forging dimensicns (S) of 160 mm thici—
ness and 320 mm lergth in C 45, soft annealed (G):

12 bers AS 160 x 3200 DIN 7527 — C 45 G

Ordering 8 open-die forged square bers (B) according to forging dimersions (8) of 180 um thick-
ness in steel according to material No. 1.04416, in mgnufacturing lengths:

8 bars BS 180 DIN 7527 — 1.0116 in manufecturing lengths

Explanations

This Standard is the outcome of discussions between manufacturers apd users of open-die forged hars.

In response to wishes expressed by users, the scope of the Standard has been extended to include a maximum
finished dimension of 1000 mm for the thickness of round, sguare, hexagonal and octagonal bars, and for
the width of flat bars.

Hitharto it has only been possible to order open-~die forged bars on the basis of their finish machined di-
mepsions. This Standard provides a second method of ordering for use in cases when, for example, bars are
to be ordered for stock and their finish machined dimensions are not known, or mathining of the surfece is
not intended (e. g. bares for unfinished hexngon nuts).

Whilst small machining allowances and small permissible varistions invelve smaller amounts of material
usage, they demand in return incressed cost on the forging side. In this Standard the mechining allowances
and permiegible variations have been chosen in such a way that the cost of the finished part is near the
economic optimum. Since the coat in terms of material uwaange depends on the guality of the steel grades con-
cerned, theoe have been amsociated with different machining allowances and permiseible variations.

In conformity with the definition of machining allowances commonly accepted in practice am being sllowances
per area, the Figure showving the different cross-mectional shapes indicates the dimension letter changed
from the former 2/2 to z and, correapondingly in the Table, from z, an formerly, to 2 =z.

The previous indication of the croas-sectional shapes by lettera 4, B, C, D and E has been retained,

The denomination of the oteal groups in the Table ham been brought into agreement with DIN 17007; the cor-
responding rangees of material numbers have bsen quoted. -

The Table har been enlarged by including nominal dimenmion ranges for forging dimenmions. In addition, par-

tieulars regarding variations of ahape and surface condition am well as & note on heat treatment have been
included in the Standard.
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