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Evaluation of Servo Press Slide Motion for Springback Reduction of
High Strength Steel
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Abstract
Vehicle weight reduction is a known strategy to improve fuel efficiency and strengthen exhaust gas regulation. The use of
high strength steel can satisfy safety, efficiency, emission, manufacturability, durability, and cost requirements. However,
springback of high strength steel results in undesired shape defects. Springback is one of the most important issues of high
strength steel for many applications in an automobile. Servo press has various capabilities to improve defects, process
conditions, and productivity problems when forming a high strength steel. Especially, servo press can be set to function with
variable slide motion in a single operation. In this study, the effect of servo press slide motion on 980MPa high strength steel

was investigated through U-bending test.
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Fig. 2 The schematic of U-bending die and Servo press
machine used in this study
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Fig. 3 Hlustration of springback

Table 1 Slide motion definitions for servo press forming

Motion Type Holding Time Forming Time
Crank 0 sec 2 sec
Stop #1 1sec 3sec
Stop #2 3 sec 5 sec
Stop #3 5 sec 7 sec
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Table 2 Slide motion definitions for servo press forming

Motion Type Holding Time Forming Time
Half #1 0 sec 2.4 sec
Half #2 1 sec 4.4 sec
Half #3 3 sec 8.4 sec
Half #4 5 sec 12.4 sec
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Fig. 6 The schematic of half slide motion
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Table 3 Orthogonal array table

No. Reaching

Case Holding Time
BDC

0 sec

0 sec

1 sec

1 sec

3sec

3sec

~N | o O W N

5sec

N RN RPN RPN

8 5 sec

X BDC: Bottom Dead Center
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Fig. 8 Plot of main effect of SN ratio
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Table 4 Slide motion definitions for servo press forming
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Table 5 Slide motion definitions for servo press forming

Motion Type Rise Start Point Forming Time Motion Type Rise Height Forming Time
Program #1 40 mm Program #4 5mm 2.08 sec
Program #2 30 mm 2.16 sec Program #5 (=#2) 10 mm 2.16 sec
Program #3 20 mm Program #6 15 mm 2.24 sec
300 300
= Program #1 Program #2‘ ‘—ngram#'i —— Program #5|
w— Program #3 Program #8
250 - 1 SIS HAE L a0m 07
“ ST SHALE E 30m
200 200
= 1 HESHARA : SAE L 20w ’E“
E 150 — % 150 o
D 400 @ 4004
50 o / 50
%\/ sao|= 7Rzt
0 T T T T e T
0.0 0.5 1.0 15 20 25 0.0 0.5 25
Time(sec) Time (sec)

Fig. 9 The schematic of program slide motion; change of
rise start point
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Fig.10 Comparison of the springback measurements
according to rise start position

Fig.11 The schematic of program slide motion; change
of rise height
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Table 6 Slide motion definitions for servo press forming

Motion No. Rise Forming Time
Program #7 (= #1) 2 2.16 sec
Program #8 3 2.24 sec
Program #9 4 2.32 sec

300

Program #7 —— Program #8
—— Program #9

200

150 -

Stroke (mm)

100

50

0 T T T T
0.0 0.5 10 15 2.0 25

Time (sec)

Fig.13 The schematic of program slide motion; change
of rise number
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