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Deformability of Stainless Steel Sheets and Effects of
Lubricants on It

Motohike ARAXAWA and Hidehiko SumMiTOMO

Synopsis:

A study has been made mainly of the effects of dry lubricant films on the press formability and the galling
of austenitic and ferritic stainless steel sheets. The results obtained are summerized as follows:

(1) The galling occurs more easily on stainless steel as compared with carbon steel, but it is possible to
suppress the galling by using dry lubricant film.

(2) The deformability of sheet is remarkably improved by film, therefore ferritic stainless steel sheet with
the film has rather good press formability than 18-8 steel sheet with conventional high lubricating oil.

(3) In round-bottomed punch stretching (punch dia. 97 mm, die dia. 100 mm), the effect of the film
is in the same as (2) above, and the change of strain in thickness in the stretching with the film is similar to

it in hydraulic bulging, but in Erichsen test it’s effect is small. It must be noted that dimensions of
punch and die have a large effect on the thickness changes in the stretching.
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Table 1. Chemical compositions of test materials (wt 25).
Material C Si Mn P S Ni Cr Al Ti N
0.05 0.54 0.40 16.18 0.01
SUS 430 ~0.07 | ~0.58 | ~0.44 | 00261 0.007)  — | " 1550 — — | ~o.02
Al-17Cr 0.06 0.51 0.40 0.027 | 0.008 — 16.30 0.07 — 0.01
Ti-LCN-17Cr 0.01 0.13 1.39 0.027 0.008 — 16.65 — 0.21 0.01
0.06 0.67 0.96 8.70 18.10
SUS 0% ~0.07 | ~0.80 | ~1.07 | 0:0251 0.005} ‘gigs | 135 | - | 0.02
SPCE 0.04 0.01 0.30 0.015 | 0.015 — — 0.05 — 0.01
Table 2. Mechanical properties of sheet materials.
Material YS(kg/mm?) | TS(kg/mm?)| El (%) Hv(l kg){ GSN T Thickness (mm)
SUS 430 32.5~36.2 | 49.5~51.9 | 28.0~29.0 | 153~169 | 9.0~9.5 1.0~1.1 0.7, 0.8
Al-17Cr 38.3 50.7 27.0 169 9.9 1.3 0.7
. 32.8 45.6 30.0 146 9.8 1.6
Ti-LCN-17Cr 31.2 43.7 31.0 155 9.4 1.8 0.7
SUS 304 27.7~28.5 | 67.0~68.6 | 52.0~55.0 | 160~166 | 7.7~7.9 | 0.90~0.92 0.7, 0.8
SPCE 17.4 32.0 43.7 — 9.0 1.6 0.8
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Table 3. Details of punch and die (mm).
{ Punch Punch Die Die .
Sh ‘ corner profile corner profile Punch Die Material
ape radius radius radius radius size size -
(rpe) | (rp) D (740) (rs) ‘ i Punch Die
100 § ‘F 20 10 21.5 5 100 100 103x 103 SKD 11 | SKD 11
250§ \ 70 20 71.5 7 250x 250 253 x 253 SCM 3|SCM 3
Rectangle 38.5 15 40 10 200267 {203.2x270.2{ SCM 3 |SCM 3

100 ¢ _ -
Punch stretching | round-bottom 5 97¢ 100 ¢ SKD 11} SKD 1—1_
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Fig. 2. Relationship between depth of scratch and
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Fig. 5. Influence of average r value and lubricant
on limiting forming height. (Punch size 200 x
267 mm, ---Blankholding force 80t, —451t)
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Fig. 7. Influence of blank holding force on form-
ing height (Punch size 250x250. Symbol
with arrow indicates “draw in”.)
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