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Morphological Study of Formation Mechanism and Effect of Surface
Characteristics of Original Hot Rolling Sheet on Scale Like Defect
“Gold Dust” Formed on Cold Rolling Sheet of Stainless Steels

Akio YAMAMOTO

Synopsis :

A study was made of mechanism and causes of minute scale-like defects on bright annealed stainless steel
sheets named as gold dust defects which frequently became to be initiating points of rust corrosion. The
gold dust defects were microscopical overlapped surface with peeled foil like as scale, originated from the
convex sites on the material uneven surface being pushed over into neighbor concave valley by cold rolling.
Sheets having coarse surface or intergranular corroded surface were given for example as the uneven sur-
face. It was considered that the gold dust defects were formed by overlapping mainly to tail direction during
cold rolling where the elongation length was smaller than the thickness reduction by cold rolling. It was
found that the gold dust defects were not detected practically on the surface of material sheet having
roughness under 25.0 um in H,,,, and having the corroded grain-boundary of line, step or V-groove shaped
type. Brushing of material surface with crushing the convex sites without elongation, and heavy grinding or
polishing were also found to be causes of gold dust defects.

Key words : stainless steel ; heat treatment ; grain boundary ; surface defect ; intergranular corrosion ;

surface roughness.
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Photo. 1. Appearance of gold dust defects on
commercially produced stainless steel sheet of
bright annealed SUS430.

Table 1. Chemical composition of specimens (wt% ).

No. C Si Mn P S Cr Ni Cu Al N (6] Fe
1 0.070 0.514 0.50 0.031 0.006 16.24 0.078 0.01 0.123 0.0145  0.0033 Bal.
2 0.072 0.534 0.48 0.033 0.007 16.43 0.074 0.01 0.063 0.0137 0.0041 Bal.
3 0.001 Tr Tr 0.001 0.002 Tr Tr Bal. Tr Tr Tr 0.004
4 0.011 0.017 0.18 0.023 0.011 - — 0.018 0.0025 0.0013 Bal.
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a : Before sticking an adhesive tape b : After tearing off an adhesive tape

Photo. 2. Optical micrographs of gold dust defects on same surface of Photo. 1.
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Fig. 1. Effect of surface roughness before cold
rolling on rating of gold dust defect.

Photo. 3. Optical micrographs of cold rolled sur-
face of steel sheet with roughness of 46 um in H,,,
after annealing and pickling.
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a : Original sheet
d : After 4th pass

Photo. 4. Typical examples of scanning electron micrographs(a,b) and optical micrographs(c—~f)
of surface at each cold rolling pass.
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a : Rating No. 1
d : Rating No. 4

b : Rating No. 2
e : Rating No. 5

¢ : Rating No. 3
f : Rating No. 6

Photo. 5. Classification of inter-granular corrosion on commercialy produced hot rolled sheet into 6

rating groups by scanning electron micrographs of their surface.
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Fig. 2. Effect of inter-granular corrosion of hot
rolled sheet after annealing and pickling on rating
of gold dust defect.

L7z &) IEEA R CaiLA. T 2bh, ERERE
FHEMESETCHAGECRDORZ VWL OEFFEN],
Bk w LBEBRIKICED O b0 %42, VFED
BROLOEFFHI, BEOIRRKOLORFE4, B
FIICM L VWA RREDOROONE LD XFFELS5, £H
PELVKRREBEOLO ¥ FFEH 6 & L/, Fig 2 i3,
ZRFNOREOBIELEMAN % G L GD it AR
BAaFl L 724" ThHAH. FHINDLEBHKRDOFN
BEVLDIEIE GDROEEBELARLELZDTEY,

o

- °78 8- /8_'-
{y o

|

o]

Steel No.2

[

(-]

Rating of gold dust defecl
~N &~
.
[

o
T

700 800 900 1000 1100

Annealing temperature (°C)

Fig. 3. Effect of annealing temperature of hot
rolled sheet on rating of gold dust defect.
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a, b : Corroded at hot sheet pickling process ¢, d : Corroded at inter pickling process
Photo. 6. Effect of processes occurring inter-granular corrosion on L/C ratio of
length of reticulation on cold rolled sheet surface.
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Photo. 7. Scanning electron micrographs of scrubbed surface by wire brush (a) and

grinding surface by rough sand paper (b).

BADOEFN, (B) i fh3a i ol okkic ik
AL wbRL TEOHL,, OBEEOETIVTHAS.
(A) OB, MBS OMAAENZFD T FHOE
“CUILERT AT, AREAR LI AT LTO—F
ZFRIZH LT, (B) o4, MEdswizoll
HLUES R85, olloflmicgs “b 72
PREDLEIIERTHI LIRS, BEOEEIZBW
Tit, TRENOL ) LB EERTRZWA, ek b
EDOBRIZ LD TERISTFRILT 52, (WEAEILAA
TGDiiEE AR EBLbNDERbIDL. Fig 4 13,
el bLOERIZL S TREBHOMMDP ED X HITEAL
THEPERRMIIR LN THAS. ed D) bAKEWVE
&, ThbBEAUOI/NIECa— Il XL TRIEA
KEWES, A SASE8 DT GDHEL 255, b &Y
eKEVHEG, T bbb u— VO LR K

DREVEHGTRIVESE TR THEE RIL AV & %
DT b L, GDIRORBAEL R &b,

Ulois, KREMEL2/N3CTHI &, ellidE
AW b ENELT AL AIDIINRED
BRI L, Z0#EGDHEARZFEELRL D EE
AbhAb. T/, GDHOBEKNE 2 BKoON LS D%
DL, HEWIZIE et bOMEBETHRIBLDLEE
BrhbrI brbh, GDHRMBEOEEIZRIOTEA
BHMETOLRAELELDON YR TH S, Fig. 1 II/RL
72& A4, CuTH SUS430 & & CRBRIZRAET S
ZEDHRIR TS,

—F, BT Iy Lo ru— LV THET A LA
fThhad, ZOEE, e 30 TbhDANEETHIL
5, Fig. 1 TEL GD OMEE 6%V LXLVD
KAHMEOME TH GD St AT LRI EZLS

/AN

L%, Photo. 7 i3, BEBE A Xy — LT AY—T T 9
DCREF o BOEKMEa B X BRI b 0
HERETHEMBEETHS. 79 v 7 LAEKRETIR
Tay FEOMED, ORI AREE L) LETED
HBLTWAETS, F-HERmcCEMEREoIXY X
HIHHIE 2 S » R EL X H I D H LT B8R
LMD, BB, IhooMBoREMERTT » 2 v
T Hpor=16.8 ym, WFEIE T H,,,,=1.7um TH 5
KHhrbo§, HEED GD HEOFSITVTFRL 9
ZWL 10 L FELLIARTHDO/.

T/ Fig 4 DEFTNMICESCEENS, GHEMNLD.
/- GDMICEE*RIEFT I ENELONSL, Thb
b, MEROMICE, MEOSERERE S AR L THE
TAHIEIWEIO2TGDHOREEL ANV FHETEL
R LR (W
4-2 NRAREBICERT S GD EORLERIE

Fig. 2 ® Fig. 31ZRL-¢ B0, MAEBAES GD ik
DFERIC% DI LRESHICHESND. HEREDHE R
Yay PHOMME DS IZEET, B> Tid
B L 2K ) TP R SN T LA H S S
EMb, Fig 4 1R LAY ay PHOMNEE D A H
CRBGIHIHESOROPE LY, GD HICESL T & HHE
EEND,

Fig. 4 Lt FHOZEH,S, GD HICELHROBRE
XEMAEMNHLEEDRS. GD A5 2 WHARE
DFEDFERISORFBIIARFTIZIHEICIEITE b D9,
Fig. 2 D& » 513, EERKKCLZO>TWAEVWKR, ¥
bbbV LBERD V3 VESIKTHITEH
FGDMIcHAI LAV ERESNS.



27 2L ZAMOBIKD SRS DG (T— F - &2 MiE) ORABIE & FHBUEREEHEIROZ 1035

5 ¥ & &

BEBEORHEZ NPT VAT L AR T
MOXRIARO—2THL GDHEZHAEL, 20
HEREBELRITL. LTI Z0EEREE T L.

1) GD #itid, #H o -3r R & %> CTRENICBIK
AR EDLKREKRKETH ), Mk T — 7O TR
LOTw L LIFHALE A ENITE S,

2)GD fites L THEHAL T A 8RO oA R N2 11,
SR OKNEVWKAME L NRRENH 5.

3) GEFICEETLEF OSSN, HFEFTOR
HOMEAGEIILDMUOBLNETEDOHIE VA
(2, JEEED Tail NI 0 754 2 & TRAET A.

4) FEHR L GD Sl A% & 2 B o e o R IR &
Hpor T 25um LUF, & 7040 508 AR (X RAK 0 v LY

BRHHVRIVERIRTH B.

5) GD fit & L CHEfEILd 28Rt iz, koo
ERa LTHEOA R S5 L) RIGEFMOT T »
DY IMBERLEN FAET S LD RIS TY
BHET 5.

X 73

1) 27 v L AREE (RANEHEE) (1973), p. 201
[ A A a1

2) AL, p. 345

3) HAPEAR, HEN, REXE, Kt HAeBS

£k, 33 (1969), p. 10

HIHER: HERHW, 13 (1974), p. 723

5) iFEEX, EWHRE, R A 1FE
(1983), S268

6) R4 K, HHMW, Ak, AHEE, St
A EE g BUEkAFZE (1982) 310, p. 335

-
~

o gkE#, 69




