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DIN
Cold Bending
of Flat Rolled Steel Products » 6935
rd

Kaltbiegen von Flacherzeugnissen aus Stahl

Dimensiona in mm

1_General

This Standard spplies to bent components made_rrom flat steel productes for application in
steel constTuction and general mechanical engineering.

For standards covering flat steel products, see page 4,

wher bending flat rolled steel, such as sheets end plates, strips, wide flats etc., the roll-
ing direction should be coneidered, since bending should if pomssible be carried out trans-
verse to the rolling direction owing to the groater sultability to bending offered.

The bending suitability of the rolled steel shall be agreed with the manufacturer's works
when ordering. To guarantee the bending sultadility the rolled surface must be in setisfac—
tory condition and the sheared edges must be straight. Furthermore, in the case of flat
rolled steel, sheared odges on the outside of a bend must be deburred at the bezding location
in order to prevent ¢racks from spreading from the cut edges.

2 Bending radii

r Bending radius The bending angle « may have any value de-
o Bending sngle tween 0% and 1B0°. The thickneas s is reduced

B Opening angle by up to approx. 20 % in the rounded portion

To promote uniformity of radiusing on bending dies it is recommended that only bending radii
from the seriee below should be chosen for bending purposes. The values printed in beold type
are preferred.

rl1| L2 016] 225|314 |5 |6 |8 [10[12|16(20|25|28132]|36(|40145|50/63 |80/ 100

These bending radii agree with the radiusing esccording te DIN 250,

‘Mable 4 gives the minimum permissible bending radii which may be chosen for given shest mnd
plate thicknesses and materials for the bending machines applicable. The indicated walues
apply to bending angles & S 120°. For bending angles « > 1209 the next higher value in the
Table should be used, e.g., if Q St 42-2 plates with a thickness = = 6 mm are to be bent
transverse to the rolling direction, the minimum permissible bending radius would be

=10 mm for ¢ £120° and r = 12 mm for a > 120°.

Table 1, Minimum permissible bending radiug r

Steel grades [for Tending Minimum permissible bending radius r for thicknesses s
with a guaran- | transverse rboveabove jabovelabove |abeve|aboveiabovejabove jabovegbovelaboveabove abovejabove
teed minimum |and perallel|l 1 1,5 |25 3 4 5 6 i B 10| 12 | 14 16 | 18
[tensile strengthito the roll- to to to to to to to to to to ta to to to

N/mm?2 ingdirectioni (1525 | 3 | 41 5 | 6 7| 8 | 10| 12]| 14| 16|18 20

trécsverze {1 1,6 | 2,5
parallel 1 11,6 |25
transverse |1,2]2 3

parallel 1,2(2 3
transverse {1,6(2,56 | 4
parallel 1,6/2,51] 4

8101216 | 20 | 25| 28 | 36 | 40
10 ] 12 [ 16 | 201 25| 28| 32 | 40 | 45
10l 12 16 [ 201 25 [ 28 | 32 | 40 | 45
12 16 20 25 32 36 40 45 50
16| 12 ) 16 ) 20| 25 | 32| 36 | 45 | 50
101 12| 16| 20| 25| 32 | 36 | 40 | 50 | 63

up to 390

above 390 to 490

X o|m|e|an

labove 490 to 640

(30 S0 o S
Mm@ |||

Teble 2 gives the permissible variations for the minimum bending redii, which must be Teck-
cned with regarding the various sheet and plate thicknesses and materials.

Tghle 2. Permissible variastions for minimum bepnding radii

Steel grades with a guaranteed Permiesible variations for
minimum temsile strength minimum berding radii r at thicknesses s
N/mm?2 up to 3 above 3 to B above 8 to 20
+ 0,5 +1 +1.5
up to 390 0 0 o
+ 0,8 + 1.5 +2
above 390 to 490 o o o
+1 + 2 +3
above 490 to 640 0 0 )

Continued on pages 2 to 4
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3 Material check list

Tsble 3 gives & guide to the grades for which suitability for cold bending, cold flanging and
cold curling is guaranteed, subJect to observance of the minimum permissible bending radii
1aid down in Teble 1 (sse aleo DIN 17100, September 1966 issue, Section 7.8.1).

Table 3. Material check ligt

Steel grade with a guaranteed minimum fensile strength
Type of steel
up to 390 N/mm? above 390 to 490 N/mm2 | above 490 to 640 Nfmm?
general structural steels Q8¢ 34-2 QS 42-2, QSt 42-3 Q St 52-3
acecording to DIN 17100 Q5L 37-2, @S5t 37-3 Q St 46-2

4 Smallest leg length

For bending of sheet and plate sections the leg length b is tsken ase 4 $
being appreoximately & - r.

5 Permissidle varietions for angulsr positicns on bending sections

Teble 4. Permissible veriatiome in enguler positions

Leg length e and b

(The shorter leg Jrength 03 () |above 30 to 50 jabove 50 to 80 jabove 80 to 120 labove 120
counts as the nominal

dimension)

Permiesible variations

o r r r
in bending angle & +2 * 1045 1030 1015 t10

The values apply when T ; s = 4, For a larger {r : 8} ratic a larger variation must be reck-
‘oned with owing to spring-back.

6 Calculation of flat lengths

Plat length = a + b + v. Depending on the value of the bending angle, zo v varies snd repre-
sents & compensating vealue which may be either negative or positive if the opening angle P
lies between O° snd 65° (calculated value 659 24' 30"); if the opening angle is above 659

v can only be negative. )

Flat lengths should be rounded up to whole millimetree

Opening angle B C° to 90°:

1800 - 4

Compensating value v = n-( 1800 )'(r"%-h)—ﬂr‘fs} 1)

Opening angle B > 90° to 165°: B 2

¥ _ 2\
1800 ).(r+§2—.k)—2(r+s).tan18°° £ o

1800 2

Compensating value v = n-(

Opening sngle B > 165C to 180°:

Compensating value v = 0

The values for v are negligibly emmll in this case mnd accursey
is adequate for practical purposes.

sk

Correction factor k for dstermination of blanking lengths of bent workpieces

e correction factor k gives the amount by which the position of the neutral line differs

from £ and may be calculated from
)

k - 0.65 + % 15 & (3

he can alpo be teken from the following graphical representation, which correspopds with the
equation.
For r : 8 > 5 equaticn 3 is no longer valid, ao that X = 1 is to be used.
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In the case that there are only small reguirements for the determiration of blanki
the rounded values collected to groups according to Teble 5 may be applied for th;nsoigggzggﬁ

factor k.

Table 5. Correction factor k, rounded values

Inside bending radius r s .

ag a function of sheet Ratio r : 8 |sbove 0,65 |above 1 above 1,5 [(above 2,4 labove 3,8
or plate thickness & to 1 to 1,5 |to 2,4 |to 3,8

Correction factor k {rounded value) 0,6 0,7 0.8 0.9 1

For any values of B, © and 5 the compensating values v can also be found, with t i -
rection factor k, by way of the faetors shown graphically in DIN 6935 SuéPlementigyaégegi :?r

For calculated compensating values v for varlous opening angles or bendi ang
of the above-rentioned formula for the correction factor k,gaee DIN g935nguppli;:ng§r;hghsg:ig

7 Representation and position of bend lines for developments

The bend line indicetes the middle of the bending radiua and
should be shown in the developed view by a thim continucus
line. The position of the bend line results from the adjacent
leg lengths a snd b with half the positive or negative com-
pensating value v taken into account.

a+b+v

v
b

Yia

—

Developmenta should only be drawn separately if the shepe of th i
clearly defined beyond all doubt by dimensioning and ingicationeoghgg: g:nglizge?lank 18 not

43
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8 Exarples of dimensioning and calculation of flat lengths {aumerical vealues of lengths in mm)

200
?E—r_f%\ >
hi

e

9 _ Ex

44 —

123

Other standards

For
For
For
For
For
For
For
For
Por

For

44

o

L

45

Sum of leg lengths . . . . .

for g = 90°, r = &, 8 =
it is found that . . . .

for B = 90°, r = 20,
it is found that . .

flat length . . . « . « « .

[
[
. B o B

S0 + 200 + 80 = 330

e . v= ~B.26

e e Vo =13.44 = -21.7

-........:308-3
m309

1, under "steel grades up to 390 K/mm® tensile strength").

!350
P

A

ample showing development and marking of the bend line
Materiel: Q 5t 52-3 (see Table 1, under "steel grades above 490 to &40

Sum of leg lengths . . .

for = 90° r =20, 8 = 12
it is found that . . . .

for B = 4#5°, r = 20, & = 12
it is found that . . . . . .

for B = 1359, r = 32, 8 = 12
it is found thst . . . . . .

flat length . . . . . + . .

Development:
Sum of leg lengths . . . . .

for f = 45°%, r = 10, B = §
it is found that . . . . . .

for p = 135°9, r = 10, 8 = §
it is found that

flat length . . . . . . . .

Position of bend lines:

osition

. 50 4+ 170 + 246 + 50 = 516
PR v o= =25.41
e s e Vo= =612
- e . VT omoa= .25 = «38.78
W e e e mie e . . = 477,22
~ 478

45 + 50 + 32 = 427

v = -=1.72

LI Y

. v= -3.00 = 4,72
. - 122.28

~ 123

- & & & & & & a

For leg length = 45, B = 459, T = 10, a = 5 and v = -1.72
it is found that 45 - _27_"- 2 o 45 - 0.86 - 44,14 ~ 4y

For leg length = 32, B = 435%, r = 10, 8 = 5 and v = -3
it 1s found that 32 - 4 32 - 1.5 = 30.5 ~ 31

steel sheet under 3 mm (light sheet), see DIN 1623 Part 1 apd Part 2

general structural steels; quality specificationm, see DIN 17100
etrip of soft unalloyed steels, see DIN 1624
wide strip and sheet of unelloyed steelas, see DTN 1541
from 3 to 4.75 mm (medium plate), see DIN 1542
over 4.75 mm (heavy plate), see DIN 1543

stesl strip, see DIN 1544

cold rolled
cold reolled
ateel plate
ateel plate
¢old rolled

hot rolled mtrip, hot rolled sheet under 3 mm, sea DIN 1016
rolled flat steel, see DIN 1017 Part 41 and Part 2
hot rolled wide flatas, mes DIN 59200

N/om? tensile strength”).





