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Abstract

Purpose: It is aimed to obtain outstanding surface properties of film formed on 304 stainless steel,
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such as matte surface, hardness, pitting resistance by optimizing the concentration of composing in
the matte surface treating solution. Methods: In this paper critic acid (CsHs0~) and lower phosphoric
acid (HsPO4) and hydrogen peroxide (Hz02) are concerned as the basic solution components, and
the surface of 304 stainless steel was treated by anodic oxidation method. The optimal solution con-
centration of matte surface treatment on 304 stainless steel was obtained by the change of the con-
tents of H3PO4, CcHs07, and H20:2 according to matte degree, roughness and hardness of post-surface
treated stainless steel. Potentiodynamic technology and SEM were applied to compare pitting cor-
rosion resistance of the stainless steel with and without matte surface treated in the solution with
optimal solution composition. Results: The results show that the optimal solution is composed of 28
g.L-1H3PO4, 20 g.L-1C¢Hs07, 200 g.L-1H202 at 70°C for 1 h. Phosphoric acid and critical acid tremen-
dously effect on matte degree, roughness and hardness. Hydrogen peroxide slightly affects matter and
roughness, but tremendously effect on hardness. After treating the optimal solution, the stainless
steel showed the matte degree of 10.6%, roughness of 0.23, hardness of 236 HVo., and pitting protec-
tion potential of 0.686 Vaga/ag. Conclusions: Matte surface anodization in such optimal solution made
the stainless steel with matte surface and even with silvery white metallic luster, with no decrease of
hardness, and the tremendous increase of pitting corrosion resistance.

Keywords

Matte, Stainless Steel, Anodization, Phosphoric Acid, Critic Acid, Hydrogen Peroxide

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BRI AR DL il A i, OB R B M R AR S . IR RN — 2K &
A Cr. Niv Mo Ti. Cu MIHEILRMTIESGSE, Hh Cr hFEEESGETER, HEEED 25wt%. 648
H Cr 52k B IR U T ROV U AR, FEREZ) 10 N TR IR . B e A B AL Bk
A, HAERE RN 10~55 wt.% [1]. FIALB AR & S, B0 S RO b 22 T . TE35 71
HH 304 AEEENBE BRI TR, DL P AN B IR 1 % 51 RObi5 3y, B2 51 RN 2 A
H T R G A B AR 304 ANFEMIN LR 20 B B AH SR A G EeEE. Sl k28
EFENOTIE (ke WD) [2] [31FM0 20T B [4 1 B A FEANER AN . (HUIE 22 tH I AN ) 84 8
FeFERBE B ). SHUMGEAREL, AR RE &R W, XA —E &Rme R il 5], b2
DURER IR IR EHIR. BRERSE[6] R IR A BRI (U0 SRR 1E N IR 12 T 751 A BN 4

A SRR AR (351, H AT T R IR R T AL FRBA o TR FE RS, B s R B B R RV
INFIFITER IR AL EE T 2[7], & HoOn iRIKIE HoSOs i EIL AL FE T 2[8]. DN R i P B R i 8Lk e
faretE, R3S B E HCL. H:PO4 M1 HAc & SRR ST BEANGRAN, & L2 26 T A 1) 4% 40
ERLREE N 0.6~0.8 pm, PN 2 SCHBEE N 0.7~0.9 um, HEMFTE RS EN 75%, 5HABL T4
o, WIGRCR B . (HER AL B S AN RN R AR N B R[9]. T B SRR, H T S R &
BRRIR BRI AN BE[10], ZAL2EAC BRI AE IR B0 3161 A1 304 ANEBENIN Ak GE, (R MNIEEM, HARER
AR

M E RTHIRFTE R H BB | A 5 RT 5 25 A P R I PR AR B S e A B RR T W 78 1 25 1 o
BERR AT BRI RS T 48 S RE IR TR B 7, AMELRIEAE AN R G ROR 17 HL PR 2 1 A %
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A R AT e R T A ASE L AN PV e, B O E R AR AR T AR BRAT N P B R AT AR IR AT A IR A
gro Bk, ASCEFEIMRIFTERIR(CsHsOr)y R BEFR (H3PO) MXUA K (H20) 1 N R R, LA
JEE R BEANRE AR B S An F TC S IR T s[RI 2 S Y6 Ak B AT AN B N o e B AR A2 4K

RGP EE . A E DRI SRR A R B DG A PR, X BIANBE AN A R AN A ik BE R
HEMESR.

2. REMH 57
2.1. KRR

WRIE T RN 304 AN, HALZ & B (wt%)N: C<0.08. Si<1.00. Mn<2.00. P<0.05.
S$<0.03. Cr18.00~20.00. Ni 8.25~12.5. ¥ AEE4 N LA 100 mm x 50 mm x 2 mm REE.

2.2. REWFHE

FHRFELE 70°C BRI (64 gL' NaOH, 20 g-L ™! Na,COs3, 10 gL' Na»Si03, 50 g-L~! NasPO,) =il 5 min.
W B S R LR R 7 0 25 B K IR Smine FTEK ZEERIEEEE 10s, AR5 KT alRE R T .

Bl B & 10~50 gL' HsPO4. 10~30 gL' CsHgO7+ 100~300 gL' HyOp WIGALFRWE, W BINITHE 2=
70C+1C, 7E 14mA-cm? &M T E AT 1he FAb)E LB FRMERAE, R BB T7 )G
Kb HR A IR R o

KHCEEEAU(WGG-60 _EHERE T ACERACERA IR w]) I & Ab PR AT 5 R, AR REAN R AL
BWE S OLRERE, FHAARK 1 iFEERETICRE, Hry BIGEE: L RAMEMAFENITEE: ¢
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K FHHELRS B2 A (NDT120 db 5 BUARHMCRHE A BR 23 71 )il &2 AR 010 0 AL B AT RS B AR AL, 32 =
M 2.=0.8mmx3, RAN=x40um; 7EFERIAFEL BIE 5 UOHRERE . R R B B v (HVS-
1000 b 3% i AR Ll AR A PR 2 w1 )0 2 BH AR S A I A B T S iR R AR B2, I#Rakmr 0.2 kg, 7EIAFE
R AR BN 5 NI K H 7 S-3700N A3 o1 5 s S RE AT SO 50 0 22

K FH HEAE 25 T AE 35 (P4000 AMETEK) 73 51 M5 I oA Ab FEAS AR AN G o BH AR 22010 W2 )i b B AN AR AN 10 (14 FH
WA 2, AT LT SR R RE . AN N TAEHMG, Pt A E NGB, AgCUAg fEAZ
(3.5 M KCl)o XA TN 3.5 wt.% NaCl . WAL T IR AL —0.5 V, 5 B AR T LIk
HAZ+0.25 V, FAREGER 1 mv/s. BHBRARAL 2R b5 N IR 2 FE A 100 pA.em2 BT FR i I B4 LR H
A
3. BERES
3.1. JEFEE

£ Hy0,200 gL', CeHgO,20 gL, T=70°C, t=1hKI%MET, SCPREEREERR . F75 BRAXUE K 1)
WA 1 B, 5ARIIGAE A INOCEL(96.5) ML, 304 AENEA WIGRCR . Wl 1(a)n]
A, TEBERRMREEM 10 gL 8EME] 50 gL', WORE FFt. 7ERERRIKRIE RN 20~30 gL' B AR TH £ T
O, HESBHROELE. YIRS T 30 gL I, AFENERT AR EE, (H4E)8ER MG F R

10 AT, FEAT BRI 10 gL' 3 30 gL' I, AL 2 ETHES, NERNEE 2T
o MERIEATFRIKEMCT 10 gL' A0, AERRNARFHET G EMTERIKEE 10~20
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Figure 1. Effects of solution composites on matte degree of 304 stainless steel
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3.2. fHEEE

£ Hy0,200 gL', CeHgO,20 gL, T=70°C, t=1hMI%MET, HEEEERERERS . F75 B A XK 1)
WA 2 FR. 5 R EAE AV AR 2 (0.08 um)AHEL, TEYGALER 5 304 ANEREXAL RS 5 B 2
B, HE 2a) AT, CUBSERIKEETE 10 gL 20 g LU, 304 AR ANEA 4N 2 TR R I A B VR B 10
BmE ETbE . SRR EAE 20 g L7 B 40 g LI, 304 ARMTS AN 4K 2 HRE RS FEE b B R VA FE 1) 3G
AT B IRIR BETE 40 g L1 B 50 gL' I, 304 ARITO AN S H0 3 THRELA 32 I 1l v P52 (8 m 2 el b
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Figure 2. Effects of solution composites on roughness of 304 stainless steel

2. FBRARSTIREXT 304 T EBINAERERE SN0

33. EE

7£ Hy0, 200 gL', CeHgO7,20 gL', T=70C, t=1h{EHET, HEMBRERSRWE 3 Fixr.
5RO CALBE A F L (233 HVo)MHEL, ZEARIR B ik FE VR h 20 WO AL BR S 304 AR ANAE 2
NF%, {H7E 28 gL' H3PO4y 20 gL' CHsO7 F1 200 g-L! Ho0r 2514 N AEANIH (236 HV2) 4%

H P 3(a) T, FEBERRIR AR T 20 g L' I, 304 ANEFAN R MR AL /N BEFRIREAE 20 gL' 3 28
gL R, R R AR T P I T SR I s (EBE RV E T 28 @ LV I, 304 AN AR T i i A
FERIR I N R, AT LLE H, SRR N 28 g L7V I, 304 ANEEANR IR B KA. BEE AT
FR &t W SR, RIEE R E RENEY, MRS ArEER & B 1 AR RS sl s
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Figure 3. Effects of solution composites on hardness of 304 stainless steel
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Figure 5. Pitting of stainless steel with and without treatment after anodic polarized
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AR I S0 B L IS AR AN 72 A 4R B T Fe?™ s Cr Al N2 HE AR . &R BS T 5K
RRIAE R BRI B A B 1] BT B EIL)R, BRI % 226, Rk,
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FePRFEARAR, BN IE[12] [13]. (HLRERE MRS, & RFH DR, AEGRAOEEEE. Fit, ©
Z9 ) e PR FE AVHLRE FE7E A TG N . ASC 4 SR AN A 2 B R AU 5 TSR R (B AE 2 10%, #L
WERETE 0.23 um AT, A EI HEG I 8 4 R AR 1 065 .

9T PRGN ROR, B T R TS I RS, B E Rt e VAR B A
VRS TGV T G R — Pl bR, BRI . PR R R RIE RN B Bk L R
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R 2SR A COCHE; LRERRIR LI — DS, TR LT AN AN g LS KRG BE X HL s
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B, DAL A TR AR P X S P S M A i 51

HENEAA AN, 5IRATEEE Cr RBTERBUERI L CroOs N MBEALEL, 5= A S5
PR e R . [ A A S S IANGE IR OB, AR 5 e B s i &, A S B
BB 14]. PIt, BEISALEIREEG N, RUBEEEAE N, Jele N R, AL S, BUVEMN
B AR BN, it D iR e A EIR I, A BIAL B 4R 1 S A ALY AR AN R AR

o TR AT IR A B T A BN A A W R, T S B T H A v s, B3t
[l 1 AN T Ak Re .

5. &t

1) fEHREE 0.14 A-dm2, JRSE 70°C, BIE 1h 4R, 304 AN A0 B i AR VAR 77 28
gL HsPO4. 200 gL' HyOs+ 20 gL' CeHgOr:

2) BEER AT R BH S5 AN AR AR I B KL P R

3) I A A R R AN AR TR 5, SRR R R B R )

4) W HAL S A B AT R AR R T AN & R AR (1 C0kRE, W R s R EDADRE P . s B R A BB 4 i
AURPERE .
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