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Press Formability of Alkali-Soluble Lubricant-Organic Composite
Coated (W-Coat) Stainless Steel Sheet

Naofumi Nakamura, Wataru Kawamura, Tsutomu Suto, Hanji Ishikawa, Shigeru Morikawa

Synopsis :

Alkali-soluble lubricant-organic composite coated (W-coat) stainless steel sheet has been developed as a substitute for a stainless

steel sheet covered with protective film. W-coat is a highly lubricative coating. This coat not only prevents die galling and scratching

during press forming, but is also expected to improve the formability of stainless steel sheet, which is very difficult to press form. In

the present study, the press formability of W-coat stainless steel sheet was investigated for various deformation conditions.

Moreover, the stability of W-coat stainless steel sheet in mass-production press forming was examined. The results obtained were as

follows :

(1) The deep drawability and stretch formability of W-coat stainless steel sheet are dramatically improved in comparison with

those of non-coated stainless sheet. In contrast, the bore expandability of W-coat stainless steel sheet is similar to that of

non-coated sheet.

(2) The drawable range of W-coat stainless steel sheet is about two times wider than that of non-coated stainless sheet.

(3) Under severe forming conditions such as continuous press forming, it is desirable to use press oil with W-coat to prevent

galling.
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Fig. 1 Schematic cross-section of alkali-soluble lubricant-organic
composite coated (W-coat) stainless steel sheet.
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Fig. 2 Comparison of manufacturing process between conven-
tional protective film coated stainless steel sheet and W-

coat stainless sheet.
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Table 1 Chemical compositions of specimens.
R C | Si [Mn| S |Ni|Cr|CulMo N
SUS304 | 0.04 | 0.55 | 1.08 [0.004| 8.56 {1850/ 0.28 | 0.14 | 0.038
NSS304M3| 0.04 | 0.55 | 1.79 [0.002| 7.14 |16.35| 1.97 | 0.12 | 0.013
NSS304ES| 0.01 | 0.37 | 1.69 [0.001| 7.91 |16.90| 3.20 | 0.09 | 0.021

(mass%)
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Table 2 Mechanical properties of specimens.
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i ﬁi %ﬁﬂg ?ﬁﬁ; @g“ﬁ"Tﬁ(ga
SUS304 | 06| 285 610 | 59 0493|103 | 169
NSS304M3| 06 | 211 591 | 59 0731|091 138
NSS3MES | 08 | 220 511 | 55 0402|100 129
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Table 3 Conditions for deep drawing test.
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Table 4 Conditions for stretch forming test.
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Fig.3 Schematic representation of deep drawing test.
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Fig. 4 Schematic representation of stretch forming test.
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Table 5 Conditions for bore-expand test.
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Table 6 Conditions for drawability test.
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Fig.5 Schematic representation of bore-expand test.
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Fig.6 Formed part of rectangular drawing and conditions for

flange wrinkles and crack.
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Table 7 Lubricants for examination of drawable condition

range.
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Fig.7 Measurement method of dynamic friction coefficient in
flat die sliding test.
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Fig. 8 Effect of alkali-soluble lubricant-organic composite coat (W-coat) on
outer diameter ratio and limit of forming hight in deep drawing test.
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Fig.9 Effect of alkali-soluble lubricant-organic composite coat
(W-coat) on limit of forming hight in stretch forming
test.
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Fig.10 Effect of alkali-soluble lubricant-organic composite coat (W-coat) on
bore-expand ratio and limit of forming hight in bore-expand test.
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Fig.15 Effect of lubricant on increase of die temperature dur-
ing continuous stamping.
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Fig.16 Example of application of alkali-soluble lubricant-organic
composite coated (W-coat) stainless steel sheet to stamp-
ing part of burner of table cooker.
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