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Abstract: The forming properties and characteristics of tailor rolled blanks ( TRB) in transverse
bending process were studied by taking U-channel as the research object. The mechanisms of
forming defects, including bending springback and thickness transition zone ( TTZ ) movement
etc. , were discussed. On this basis, the special emphasis was put on the effects of process
parameters on springback and TTZ movement. Results indicated that the springback of TRB
decreases with the increase of blank holder force( BHF) , and this trend is especially prominent for
unannealed TRB. Springback decreases first and then increases with the increase of friction
coefficient, and increases with the increase of die clearance. TTZ movement decreases first and
then increases with the increase of BHF, decreases with the increase of friction coefficient, and it
is almost not affected by die clearance. Overall, BHF of (1 ~4)t, friction coefficient of around
0. 12 and die clearance of 2.2 ~ 2.4 mm are advantageous in controlling springback and TTZ
movement.
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Fig. 1 FEM model of TRB in transverse bending
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Fig. 2 True stress-strain fields of TRB
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Table 1 Chemical composition of TRB with the grade

of SPHC( mass fraction) %

C Mn Si P S Fe
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£,=700°C
2 fRiE10h 3

B

£=540C
. 30 C/h

180 °C/h

FEY A HZE100C,
WPz

-

E3 BAIZHE
Fig. 3 Annealing process route

/’4\

z E
AZ
AL
C
g Ax |

o

A

4 UBGEERER
Fig. 4 Springback schematic of U-channel
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Fig. 5 Unannealed and annealed TRB U-channels
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Fig. 6 TRB springback of simulation and
experiment results
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Fig. 7 Effect of blank holder force on springback

B T AR K22 SR, B 0 B 42 2 [ 5 i e i
T3 BR8N PR T SR A Heids 5
IR SR ARORE A s 2 Hy 52 s 46 iR
AIBU I N Z AR AT/ 1 22 B AR A
NS TR N 2, S 38 [l st 23 B8 2 [ AL 53
Sh, BT R BEREE X T RIB K 22RO,
AR AR SR W W T 3 At T 2
A8 K 2 PSS e 8 Dl /AR DU AN RS 4 2. iR

TETZd 1B KRR B | 22 SR AR Y [l SL(EL 2 i/ 3]
BRI KA | I IR -PE o — 2 A (o] i AR A A
PRI, BRIV R TR g ] g /) i 32 At A
AR, M H Y i 8 ¢ I, Z i A A N BE
TR IR

14

—=— ik

124

—
(=]

3 ¥ X1/ mm
(=] N EN (=} [~

-2
FEd F1it

B8 FEihAxdiEXEIEIZNT
Fig. 8 Effect of blank holder force on TTZ movement
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Fig. 9 Effect of friction coefficient on springback
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Fig. 10 Effect of friction coefficient on TTZ movement
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