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Effect of Slide Motion Control and Friction Characteristics on
Formability of Ultra High Strength Steel

J. S. Song, K. T. Youn, J. Y. Heo, C. D. Park, Y. H. Kim
(Received December 5, 2017 / Revised January 11, 2018 / Accepted January 19, 2018)

Abstract

Although the application of high strength steel is increasing to cope with the various updated regulations of
automobiles, high strength steel sheets are difficult to formulate due to the high tensile strength and low
elongation of those materials. In this study, the slide motion was controlled using a servo press in order to
improve the formability of the process of manufacturing ultra-high strength steel of above 1.2GPa. Also, the
friction characteristics of the slid motion were investigated through a high speed friction test. The slide motion
was optimized by adjusting the number of steps, the rising start position and the rise height of the slide. At the
same time, it is noted that the optimal slide motion increased the forming depth by about 40%. From the results
of the high speed friction test, the application of the slide motion reduces friction resistance, thereby improving

friction characteristics and improving formability.

Keywords: Ultra High Strength Steel, Servo Press, Slide Motion, Formability, High Speed Friction Test
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Table 1 Slide motion definitions for servo press

Pulse start Pulse

Motion type | SPM | No. Step point(mm) height

1t 2n (mm)
Crank #1 30 1 - - -
Crank #2 20 1 - - -
Crank #3 10 1 - - -
Crank #4 5 1 - - -
Program #1 30 2 5 - 5
Program #2 30 2 10 - 5
Program #3 30 2 15 - 5
Program #4 30 2 20 - 5
Program #5 30 3 10 5 5
Program #6 30 3 15 10 5
Program #7 30 3 15 5 5
Program #5-1 | 30 3 10 5 1
Program #5-2 | 30 3 10 5 3
Program #5-3 | 30 3 10 5 7
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Table 2 Forming limit stroke according to the spm

Stroke
15mm 18mm 19mm 20mm
SPM
30 O @) X X
20 O O X X
10 O O A X
5 O @) O A
Note Limit stroke
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Fig. 5 Results of 2-step forming

Table 3 Effect of pulse start point(PSP) & number of
step on formability

PSP
No. Step 5mm 10mm 15mm 20mm
2-step X X
3-step - O
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Table 4 Effect of pulse height on formability

Pulse height 1mm 3mm 5mm 7mm

Forming success rate 40% 70% 100% 40%
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Friction Test Condition

Program #5 Forming Condition
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