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The Development of Fingerprint Resistant Stainless Steel Sheet with Irregular Shaped Surface

Synopsis:

Shinobu Karino, Norimasa Miura

In the present study, the design guideline for an irregular-shaped surface with fingerprint resistance was investigated by conducting a

cold rolling test with a laboratory mill.

The possibility of manufacturing an irregular-shaped surface with fingerprint resistance was also examined by conducting a cold rolling

test with an actual mill.

The results obtained are as follows:

1) The design guideline for an irregular-shaped surface with fingerprint resistance was considered so that surface roughness ‘Ra’ was

within the range from 3.0um to 85um, ‘Sm’ was within the range from 150um to 600um, and the protrusion area ratio was within the

range from 40% to 60%.

2) Stainless steel sheet having an irregular-shaped surface with fingerprint resistance could be manufactured by an actual production mill.

Fingerprint-resistant stainless steel sheet was developed by applying an irregular shape design to the steel sheet surface.

This design guideline for an irregular-shaped surface is expected to be applied for stainless sheet used for many applications, such as

elevators or building exterior panels.
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Fig. 1 Difference in adhesion state of fingerprints on steel sheets
with different surface roughness.
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Fig. 2 Relationship between the reflection of light of the steel
sheet with adhered fingerprint and the surface shape
of the steel sheet, and the visible mechanism of the
fingerprint.
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Fig. 3 Relationship between surface shape of steel sheet and

attenuation of incident/reflected light, and relationship

between surface shape and area with adhered fingerprint.
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Fig.4 Processing methods on the surface of the roll of mill.
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Table 1 Chemical compositions of sample and specification
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Fig.5 Roll arrangement and rolling method of a laboratory mill.
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Fig.6 Evaluation items of surface shape of steel sheet.



KPR A L Z2RRUE R 7 > L AR OB 5 33

WEmOWBOEE L LT, MR EE L2 Ra
BIUSmIE, ZhZNJIS B 0601-1994THE§ 5 Hifir
M ERak M R FRESmIZ #EL L 720 Rad Smd
WL, GO HURT 2% SO0 X 2 BE-MC-S24 % i il L
720 MEBIATRIE, OLYMPUSH#R#LASER SCANNING
MICROSCOPE OLS1200% HI\C, S My oo %28 &
ZUEL, HALHRD 20 O Lo miE R 2 51 L
720 PSE AL IHUNE O HYLfE & L7z

M F6 A0 0 FFAM S B v Tid, A TIRRCH (TDKHRL
FeRUAT B ERE R 2 W T, REHEERLAY LY &~
HH10mmDO AT A ¥ > 729N THAUZIZE L (LT,
NTLFeRc & FedR), HETRHMNL 72, B 7124 BREDFT
MiFHEZ7RT . 1~ 4 OBBCTIHL, H%EIT LT/
Habiz v, F72, ##li 3 L ZiHHafe: ik L~y
L7

% - - - —
AT aflil | FFfli2 | FEAS | SFfili4
;9A8N
v
xILyy
- 0 MR ERR e R 10mm

7 AN TIRBGRERIC B 2 BRSO FH 2
Fig.7 Evaluation criteria for fingerprint resistance in artificial
fingerprint test.
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Fig.8 Result of measurement of surface shape of steel sheets.
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Fig. 9 Effect of rolling reduction ratio and Ra of roll on Ra of
steel sheet and fingerprint resistance.
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Fig.10 Relationship between Ra and Sm of steel sheets with
good fingerprint resistance.

207 WHRACE B REDH

80

70

/O4 ,,,,,,,,,,,, -
60 2 2222820202224
vt2brr 2024222274

024222722 4
v
V2104020224220 22
2222222422222/
O/z 222224222227/
vl VY. LL L
vrrrr4rr027
vrs 4002224220227/
/O 22222422227
22022422222

4
Z L7 IR REEEEd
4 22402272774

SN
NAN

(@]

I A% 5 (%)
N
N
N

]
n

50

i
N
N
N

AN NN

NNNNNNN

&

30
0 2 4 6 8 10 12

SIRa(um)
R | aFdl | e

[ ] 4
o) 3 Rt

B THRBCE2Y RAT 72 AR O S Ra & R IR = o B AR
Fig.11 Relationship between Ra and area ratio of protrusion
portion of steel sheets with good fingerprint resistance.
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Fig.12 Fingerprint resistance of steel sheet rolled in a laboratory.
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duction mill.



KPR A L Z2RRUE R 7 > L AR OB 5 35

70— VOEZFILG63mmTH 5, FEFLERTIE, F
THEEZ 7L, MTEIBLOBREEDZAMAML T,
Mz vz ETFRIE, 5 RERIC X YRRk
RIFCH o 7-#iHO5M 28 L7z B1412T7 RO
BOEEMEL S &12, HEXRTMMZIRO MK Ra%

~a—)
i T A
&) O
18 R SRa
Py e  A— s —"a
7 /7 —|EmrEgo g
E g & o = —lorgmming
z- 7 (@—NVRa;9um)
=9 [
&3 .7
SIS
ya F2 BT B 0D F9 17 26 i D
1
Y I |
0 05 1 15 2 25

AT T (kKN/mm)
E14 ERTEERIC X 2 BaE etk ol

Fig.14 Prediction of manufacturing possibility in actual produc-
tion mill.
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