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1. Scope .

This Standard applies to open-die forged bars which have had their finel shape imparted to them
by hammers or Presses. :

It applies to round, square, hexagonal and octagonal bars, as well as to flat bars of high-grade
steel including tool steel and high speed steel with a width-to-thickness ratio smaller then or

equal to 8 : 1, and also to flat bars of ordinary low carbon steel and quality steel having a
) wi:dth-tq-thiql;neaawratio‘smaller than or equal to 5 : 1. . .

- It applies to bars uwp to & meximum finished dimension of 1000 mm in thickness or width amd
GOQO mm in length. | ) o - oz - ;

O

- 2. Dimensione and cross-sectional ‘shapes

2.1. Dimensions --- -

- The dimensions of open-die forged bars are thickness, width and length. In the case of round bars
the diameter counts as the thickness, whilst in the case of sguare, hexagonal and octagonal bars
the thickness is teken as the distance between the parallel side faces. Ir the case of flat bars
“the thicknees is taken as the smaller distance and -the width as the larger distance between the
: parallel side faces..... - B : o ’ L o

.2.2._Cross-sectional ahgﬁes R . S ” . 7
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" "Length for sll cross-sectional ahagé§ SR ‘ L
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4 _ R I,,fz.fsl, iy = finished dimensions
sq,sg,aa.ls = forging dimensions .-
i i z = machining allowance::

5'5. Hachinigg‘allovhhcés and permissible variastions
) 2:1- Machining sllowances and permissible dimension variatiops
- These are given in Table 1. » _ v :
: Except for the thickness of riat bars, the criteria rdr deteminihg maéhining ﬁlibwancés éuid
- permissible varistions for lengths and cross-sectional dimensions are the nominal dimensions con-

* cerned. - - .. .

Machining mllowances and permissible variations for the thickness of flat bars are to be calcu~-
lated on the basis of a reference dimension derived from helf the sum of "width plus thicknpess"
(arithmetic mean). The reference dimension calculated in this way is to be equated with faeor f
or with sq or 82 in Table 1, depending on whether the machining allowance and permissible variaS
tions are derived from the finished dimensions or the forging dimensions.

fo 4+ f : 8 + B
2 3 er,, or fo orTBqu or sy in Table

° Continued on pages 2 to 4
Explanations on page 3




%.2. Variations from cross-sectional shape '+ H:i7l ailnus

Fomooanad weiigeuy TR SR mesegds Loy
The permigsible dimension variations on .the thickness of .round, square, hexagonal and octagonal .
bars and on the thickness and width of flat bars jnclude variations of shape, in other words -
the bar cross-sections may depart from the geometrical shape within the .limits of the permissi- .
ble dimension variations. . . . . o

4, Finish - _ . B e 3 e
4.1. Condition of bar_ends : : : ' ' : N

At the manufacturer's choice, open-die forged bars are supplied with sawn, guillotined, flame-
cut or hammer-parted ends. If the purchaser requires a specific type of ends, he must expressly
gspecify this in the order. ‘ o . . P

4.2. Surface condition .

Surface defects (e. g. scale marks, decarburization, forging laés, cracks) may'occur within the
limits,of the machining allowances; they may be removed by suitable methods, provided that this
does not impair the use of the bars. : . oo :

5., Material and heat treatment . . : ) BT ‘
The material is to be clearly specified by means of the material code number or the material B
pumber in accordance with the relevant material standards, and the type of heat treatment simi-
larly according to DIN 17014. ) S RS I P

6. Methods of ordering =~ - ' fﬁl
6.1. Cross-sectional data - N ‘: o S » _
€11, Orders based on finmished dimensiomns
For the thickness or thickness and width, "the purchaser quotes the dimeénsions which the bar is. "
required to have after final machining. BN . B e LT e Vol
From Table 1, the manufacturer determines the machining allowances, calculates the forging di-
mensions (see Section 7) and, observing the permissible variations according to Table 1, sup-
plies a bar which is thicker than the ordered size by the extent of the machining allowances. ~
Wwhen bars are premachined prior to heat treatment, the premachining dimensions count as finished
dimensions. o o e : o § L :
6.1.2. Orders based on forging dimension s 7L

The purchaser quotes the forging dimensions calculated from the £inished dimensions and the ma-
chining allowances according to .Table 1. - -~ . - S } —— : .
The manufacturer, observing the permissible variations according to Table 1, supplies a bar with
the dimensions stated in the order. . e B ’ o o -

For distihguishing from orders based on finished diﬁehsions,:dfderé based on forging dimensions
are to have the letter S (forging dimension) appended to the letters denoting the cross-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 6.1.13‘ and a
bar will be supplied which, compared with the dimensions stated in the order, is thicker, or
thicker and wider, by the extent of the machining allowances. - 7 e -
6.2._Length_data RO S R S VR PO

6.2.1. Orders based on. finished 4 imensions:

The purchaser indicates the length of the bar after final machining. e

From Table 1, the manufacturer determines the machining allowances, calculates the forging di- -
mension (see Section 7) and, observing the permissible variations according to Table 1, supplies
a bar which is longer than the ordered dimensiona by the extent of the machining allowances.

If, for the purpose of Jjoint ordering, the finished lengths of two or more bars plus allowances
for the necessary number of parting cuts are combined to form a total length, this length is
treated as a finished dimension. . - .- o . . .

6.2.2. Ordering in forging dimensions

The purchaser states the forging dimensions calculated from the finished dimensions and the ma-
chining allowances according to Table 1. ) : - : o o

The manufacturer, observing the permissible variations>according_to-Tdble 1, supplies a bar”of'
the length ordered. .

6.2.5%5. Ordering in manufacturing lengths

Instead of quoting a figure for the length, the purchaser writes in the word "manufacturing .
lengths" (Herstelldngen) or the abbreviation "Hatlg.". v

The manufacturer, observing the permissible variations according to Table 1 on thickness or
thickness and width, supplies bars to his own choice in lengths conforming to normal practice
and ranging up to a maximum length of 6000 mm.

6.2.4. Ordering in & length ©range
The purchaser states the lower and upper limiting size of the required length range by quoting

"frome..t0.s."e

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 statedT

It is not permissible to state length ranges extending simultaneously both above and below &
length of 3500 mm, since according to Table 1 different machining allowances and permissible
variations apply to thickness or thickness and width in the case of lengths up to 3500 mm and
lengths over 3500 and up to 6000 mm.

7. Examples for calculating forging dimensions

7.1. Round bar A 165 x 2020 DIN 7527 - St 37-3

Machining allowances and permissible variations

op thickness fq = 165 mm 18 and % 4.9 mm

on length lgy = 2020 mm 22 and * 33 mm

forging dimensions 84 = 165 + 418 = (183 24.9 ) mm
lg = 2020 + 22 = (2042 £3% ) mm

7.2. 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 lg = 4500 mm 26 and 2 %g mm

forging dimensions sy = 165 + 21 = (186 £ 6.3 ) mm
g = 4500 + 26 = (4526 * 38) mn

8
165 + 60
2

Calculation of the reference dimension: = 112.5 mm

Machining allowances and permissible variations according to the reference dimension 112.5 mm
on thickness f3 = 60 nm 17 and % 4.8 mn

forging dimension 83 = 60 + 17 = (77 * 4.8) mm

8. Exmmples of orders _

8.1. Ordering thickness and length based on finished dimensions

Ordering 10 open-die forged round bars (A) for & finish machined thickness of 165 mm and a
finish machined length of 2020 mm in St 37-3:

20 bars A 165 x ZOZQ DIN 7527 - St 37-3%
B.2. Ordering thickness based on finished dimensions and length in a perticulasr length range

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

5 bars B 260 x %000 to 5000 DIN 7527 - 1.0727.02 = N
8.3, Ordering thickness and length based on forging dimensions . .

‘Ordering 12 open-die forged round bars (A) according to forging dimensions (S) of 160 mm thick-
ness and 320 mm length in C 45, soft annealed (G): ] .

42 bars AS 160 x 3200 DIN 7527 - C 45 G : , o
8.4. Ordering thickness based on forging dimensions and length in manufacturing lengths

Ordering B open-die forged square bars (B) according to forging dimensions (S) of 180 mm thick-
ness in steel according to material No. 1.0116, in manufacturing lengths:

8 bars BS 180 DIN 7527 - 1.0116 in manufacturing lengths

Explanations

This Standard is the outcome of discussions between manufacturers and users of open~die forged bars.

In respounse to wishes expressed by users, the scope of the Standard has been extended to include & maximum
finished dimension of 1000 mm for the thickness of round, square, hexagonal and octagonal bars, and for
the width of flat bars. e S o o , - v P

Hitherto it has only been possible to order open-die forged bars on the basis of their finish machined di-
mensions. 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 machining of the surface is
‘not intended (e. g. bars for unfinished hexagon nuts). - - : - 7 : -
Whilst small machining allowances and emall permissible variatione involve smaller amounts of material
usage, they demand in return increased cost on the forging side. In this Standard the machining allowances
and permiseible variations have been chosen in such a way that the cost of the finished part is near the
economic optimum. Since the cost in terms of material usage depends on the quality of the steel grades con-
cterned, these have been associated with different machining allowances and permissible variations. hd

In conformity with the definition of machining allowances commonly accepted in practice as being allowances
yer area, the Figure showing the different cross-sectional shapes indicates the dimension letter changed
from the former z/2 to z and, correspondingly in the Table, from z, as formerly, to 2 z.

The previous indication of the cross-sectional shapes by letters A, B, C, D and E has been retained.
The denomination of the steel groups in the Table hae been brought into agreement with DIN 17007; the cor-
responding ranges of material numbers have been quoted.

The Table has been enlarged by including nowinal dimension ranges for forging dimensions. In addition, par-
ticulars regarding variations of shape and surface condition as well as a note on heat treatment have been
included in the Standard.
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Table 1. Machining allowances and permigssible variations ‘ . i

Tool steels and high stpnd steels (except toogig‘t';ﬁ':d:nstﬁgé: spoed steels) Ordinary low carbont &steels and qualitty steels
1.1500 0 },1899 : 1.1100 to 1.1299 .1.4000 to 1.4899 1.0000 to 1.0299 1.0800 Lo 1,0999 ~ $
Haterial No. 2000 to 1.3399 Material No. ;300 to 13999 '1.5000ta 1 8500 Material No. '0300 ¢ 1.079 5 E
Bar lengthlg ' Bar lengthlsy . Bar length g : 1
up to 3500 over 3500 to 6000 up t03500 over 3500 to 6000 up to 3500 over 3500 to 6000 1
inished| Cross- Forging Cross- Forging| Cross- | Forging| Cross- Forging| Cross- Forging | Cross- Forging 3
Tgimension section |LeRELH dimension |[section Length imension| section Lou.gth imension saction’ Length dimension| gection[enEtH dimension|section| LoREth imens io : u'd
h H H B Y 4 ¢ 5 § H 8 g H 8) H : 5 & H D1 B
or 3 g or H § or 9 g or ] g or H g or E g or 134
° ° o o 5
f2 3 g 52 3 3 s2 |3 3 s2 |2 3 82 |3 g sz |3 3 52 o
< {pera.| -t | perm. % | perm. |3 | pera. < | pera. | < fpers, ¢ { perm. | % {perm, << | pera. | ¢ | pera. < | pera. § < lperm, ,
overuptol 2z {vir. 22| var.{ over Jup tof2z{ var. 22f var.|overjupto| 22| var. |22z vor. pver|uptof2z| var. |2z var. overjupto]22z] var. [22f var. overfupto| 22} var. |22| var, [overjup to
16 | 25[ 2,6[¢0,6 9”2 188 2161 -] - J-) = | =) = |- =47 - - o o o 2 *% R D R P D DU B B B ;
| 401 3 {207 89 ”: 28 B 1= - |- ~]-]~15}to0sfn ": 30| 45| 8]+ 2,6]16 ”; 13 T ] R IR D R (U R DR R e e B 8
40] 63 4 J209]10 ”; 4 61 | 6l 1,4]14 ”; 461 69 61 nrfaz M) 46| 69f 9]t 24f17 ':‘(‘) 49 2] 9|t 2,813 “g 49 2f.f - (- - - | -
63 [ 80 5 fera|nf*iZ} 68 85 [ 7f2 nejis|* i 0] 87] 10t 14|14 4 IRCE I FH PR T Sl g e aais T | sfuef: 4 |20 i B Y
80 ] 100] 6 [+1,2]12 ”: 86 [ 106 | 8)+ 1,9]18 ’:g 88 { 108] 8|+ 1,7115] 17| 88} 108]12]s 3,620 ’:I 92| 11212]¢ 2,4]16 ’:: 92| 112[15]s 4,4{21 ’f‘z’ %5 | 115
100 | 125 7 [21,5]14 ’:: 107 | 132 [10{¢ 2,1{17 ':(‘, 110 | 135] 10t 2 |16 *]': 110.] 135113)s 4 {21 ’-:‘;‘ 13 [ 138141+ 35,8117 *:; 14 139(17{s 4,8[22 ’f; 117 | 142
125 1 160) 9 fensf1s]t [ 434 | 169 [12[ 2,510 S RELHIREEI REY PREXT T A RELE IR RLT FREN 2 $20 a0 | 1rs 16[+ 4,2]19 DI vvefasfs 5424 P22 44 [ 170

160 { 2en| 11 i2,2)17 ’:: 171§ 211 [14fs 2,8]21 ':f 114 | 214 14|t 2.8] 20 ‘:: 174 | 214] 18] 5,2]25 *ff 178 | 218]18(+ 4,922 *f‘; 178| 218|21{+ 6,3|26 "fi 181 | 221

200 | 250{13 f+2,6/20f ‘181213 | 263 |17[s 3,5]2 DT ar| 26711 fe 3420 el el o fa valaa | amfar]s 562 v 2| amf2fs 12|20 vavlaee | 2u

30 (%27 1294 | 33925 {+ #,5(28] *26 | 295 | 340/28(s 8,4[32]{*29 1278 | 343

-2

250 | 31516 [+3.2]23) ‘181 266 | 331 |anfs «.2)26) *19 201 | 33621 | 4.2 26]* %] 211 | 336|24]¢

-18 ~19 ~18 -i8 -15 ~19
315 | 400[19 |:4 |27 *2: 334 | 419 J26]: 5 [30 *;2 341 | 426) 26+ 5,130 'z: 341 | 426[28]: 8,4{35 ’-;('] 344 | 420]30+ 17,732 *';’: 345 | 430{33{+ 10 |36 *:: 348 | 433
v, [400 [ 50024 Jea9f32|*2% ) 424 | 524 [92)s 6.2[35[ *26) 432 | 532|92)s 6,3[38[*25f 432 | s32[as|e10 [40] 35 | 435 | 535 |ac +9,2[38) *33 | 436] 536[40[+ 11,9042[*+38 | 440 | 540
N, -25 : ‘ -26 -25 -24 -22 -25 j i
500 | 630[30 |t6 |38 *:: 530 | 660 391+ 7,541 *;: 539 | 669302 7,8]42 *:: 539 | 669)42]t12 |47 ';: 542 | 672[44 [+ 11 |45 *:g 544 | 674 |48)+ 14,3)49 *;: 548 | 678
630 | 800|387 |:7,4]47 ’gg 667 | 831 [49]1+ 94|49 ’;: 679 | 849) 49 (2 9.8{52 ':?, 679 | 849|52]114,9(55 ’;‘3’ 682 | 85254 1213,5(55 *;g 684 | 854(58{+ 17,458 *;‘: 668 | 858

800 {1000{46 |+9,3]57 ::';’ 846 1046 |61{111,6]53 ‘:: 861 (1061]61[+12,1] 63 ’:: 861 |1061[64]:18,1]66 "fg 864 {1064 |66 |+ 16,3 |67 *g: 866 | 1066 {71} ¢ 21,3/ 69 *f; 871 (10m1

For bars with finished dimensions over 16 and up to 25, the stated values apply only to bar lengths up td ‘2000‘ nm, :

The determination of allowances and permissible variations for the thickness of flat bars ig effected by using & reference dimension cor—-
responding to half the sum of the width plus thickness. The values in the Table apply to flat bars only with a width-to-thickness ratio
=8 : 1 in the case of high-grade steels including tool steels and high speed steels, and =6 : 9 in the case of ordinary low carbon
steels and quality steels.. ... T R S TP S S SNSRI |
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