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Self—resistance heating stamping process equipment for a kind of
high-strength steel U-shaped beam

Sun Huanying, Liu Yi'an, Zhang Han, Zhang Xiaoyu, Zhao Jun, Zhang Quan
(Material Engineering College, North China Institute of Aerospace Engineering, Langfang 065000, China)

Abstract: The online stamping test platform by self-resistance heating was established, and the U-shaped bending forming die was de-
signed and manufactured. Then, the process verification tests for the stamping technology by self-resistance heating were completed. The
results show that the stamping by self-resistance heating is conducted on traditional equipment with proper innovative design of die and fix-
ture, and the production cost of hot stamping parts is significantly reduced. In order to manufacture high-strength steel U-shaped beam
parts on the automobile body, a set of stamping process equipment by self-resistance heating is designed, which can quickly clamp and
unload the sheet metal by the special elastic clamping device, provide elastic tension at the same time, eliminate the bending of slender
sheet metal caused by thermal expansion and cold contraction or its own weight, reduce the impact of the stamping process on the electri-
fied circuit, cut off the mechanism cooperation between the punching structure at both ends of bending die and the blank holder ejector,
realize to eject the workpiece automatically. Thus, the production efficiency can be improved.

Key words: hot stamping; self-resistance heating; high-strength steel; U-shaped bending; process equipment
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Fig. 1 Stamping device by self-resistance heating for U-shaped bending of metal
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Fig. 2 Auto-body parts suitable for hot stamping
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Fig. 3 Test process of stamping by self-resistance heating

(a) Electric heating of slab

2.2 HBERSITR
2.2.1 U REHIKBEE

PEFIJEED 3 mm, L) 40 mm ) 65Mn 4k
AT A BUIMAA U IR 2 5, FEPFUNE 4a PR,
AT S i OB YR RE AT, oA 7 A AR i

(b) Infrared temperature measurement

(c) Hot stamping  (d) Workpiece removal

Wio &, UJBAFRIIRARR Ty 49 mm FIHER
SPAR ST mm, 25 (] 5 FE BN IR R Y
AT BE ) T2 2 U A, X EERH T
BEHZA A G B G E B, al DL i dhodE B H A5 4



434

PNYGIAE . — iR oS24 U T2 52 A B b I T2 4% 133

2.2.2 AR oA il

XTGP EOR G, AR A T BRI A R
B, wiHETHY B RIS N 4b Pk, s B
FIWORECT L A 0 3 A XKk (1) 1 X5k
MU ARG, S ECRAT, T AL I ™ A R R
ML L, MBGR ARG (2) 2 K@ —4
PO AR I X, 3 — IR R AR K, B
S HER R B YOG, R Sy, ik,
PRI (3) 3 KAy s,
X TG A U R, R R, &

b~§§51:23‘4g1L@
sttt wabmtldubogdadTuhn

(@)

i, R 2ZEReEEHITE 50 CRAN,
2.2.3  TfFEmEEAE

K 4a fiR, FEOE AT ISR R4, T
AR B AR A G, R R b R B
L LA 1600 A ZEA7R, — 40l AR Hh S g
PRFE 950 C ALY TR IR, 2B i i A H S
A B A P AR IR B, SEBRERAE R AR
TRAHTE 2 2000 A, EAR R S R 2
1600 A, 3AFE T LA S 25 40 A0 AR [a] 38/ T A1
Fm AL,

K4 Ieterr (a) BAREIPGREE M (b)

Fig. 4 Sample piece (a) and temperature distribution in blank (b)
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Fig. 5 Diagram of stamping process equipment by self-resistance

heating for high strength steel U-shaped beam
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Fig. 6 Diagram of cutting bending die for high strength steel
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Fig. 9  Structure of elastic fixture worktable
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