RMHEA $45E T
- 150 - SURFACE TECHNOLOGY 2016 4F 07 H

B AL B[R] 5 iR B 3 6% & & W LR Y 22 0

W, =, §iti=
(LT RS, [N 510640)

W E: BE SRS ZABHCR GBS E R R AU S S Ak e Hrh . ik s s R W&
TF, ERRBRE N R & T AR BH &AM, @it B4r (SEM ), X HEATHAL
(XRD ) VAZ A th &M K5 77 ik 3t AZ31 486k mAMUIL G 5k, MG Rkt o, &R 4
SEREES R ARG R AR, X EZRSH CaHPO, - 2H,0. FEAARALES A] 6938 4, HEAL
JEE ) B R B 3 e, AR BRAR B R i KAk AR AR 6 T B BT T e, ARAL W KNSR AT AR, BRAET
] % 30 min B, AikEAHRALE LR K, BRI EE R, BB AR R B AR
A 30 CHF, BHUCIEEEWRIT, BALBe) 2 5 ER IR 2 86 W EFALIEE 4 30 CoriA B JfE . MAt
LKL R R T, BHLIBEA 30 CHBHLIEARAL G LR K, BARw s R, ik Rk, &g
BEACET 1] 4 30 min, 3BJE A 30 CBATFERLIR 60 2 34T, iR Rk,

KR 45 E AL, 45 BB, BrLate); BR4EH); ek

RESES: TG174.445 XEFRIZEE: A XEHS: 1001-3660(2016)07-0150-06

DOI: 10.16490/j.cnki.issn.1001-3660.2016.07.025

The Influence of Phosphating Temperature and Time on the Structure and
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LI Ya-li, LI Jian-san, XIE Wan-chen

(South China University of Technology, Guangzhou 510640, China)

ABSTRACT: Objective To study the influence of calcium phosphating temperature and time on the structure and property of
phosphating film on magnesium alloys. Methods By controlling the single factor variables, the magnesium alloys were phos-
phated under the condition of different phosphating temperature and time. The morphology, structure and properties of phos-
phating film were analyzed by scanning electron microscope (SEM), X-ray diffraction (XRD) and polarization curve test respec-
tively. Results SEM showed that the crystal shape of the phosphating film looked like petals, whose main composition was
CaHPO, - 2H,0. The phosphating film became thick with the phosphating time increasing, but its flatness became bad. The po-
larization curve test showed when phosphating time was 30 minutes, the corrosion potential and polarization resistance of the
phosphating film were maximum, the corrosion current density was minimum, and the corrosion resistance was the best. The

result of SEM showed the density of phosphating film was the best at 30 ‘C phosphating temperature. The XRD result showed
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that the crystallinity and coverage of phosphating film were the best at 30 ‘C. What’s more, its polarization resistance was

maximum, the corrosion current density was minimum, the phosphating film had the best corrosion resistance. Conclusion The

quality and corrosion resistance of phosphating films become the best at 30 ‘C when the phosphating time is 30 min.

KEY WORDS: calcium phosphating; magnesium alloy; phosphating temperature; phosphating time; film structure; corrosion

resistance
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Tab.1 Pretreatment formulas and conditions before phosphating

T4/ VSR Ak H A

T 5t A TN R 2 min, FEii

BYEBE 5% (wt) NaOH 10 min, 60 C
iR vk 4% (wt) HF %l 20s, =i

SRR, 7 AZ31 BEA 4 H 2 1 4%
TR, AL FRET ] 435 B 15, 30, 45 min, @k
BB BE /I 25, 30, 35, 45 C.,

1.2 i SRAE

K LEO 1530 VP B3k S Hflir e (1=
LEO Aw] ) WLESHE A 4 i Ab R 1) 2 TH O 3L
HHw E R 5.0 kv, H#EE Bruker /4 F DS
ADVANCE X SEAT5HY ( XRD ) Il %€ BEA 4 F 1
WAL A 2 2R 54, Cu 4 ( Ka, 4=0.154 06 nm ),
B 40 kV, & 40 mA, LR 20=10° ~ 90°,
A 0.02°, FAHHHE 17.7 s/25,

WA L MK 7F EG&G-PAR263A %I i {2
TAEuivEfT. A 3.5% (0480 ) NaCl sk
() LA ZH 1 — F AR R, S LR IR RN R
W, BEBHEEM MEA 1.5 em® AR, TAEHK
NIRRT RN 0.95 em® BYTRINEE A G o B Ak il
2RI ) LA T R A —0.2~0.4 V(R T T %
AL ), FAHEEHA 0.5 mV/s,

2 ERESMH

2.1 FEAL BT E) 3R BR

2.1.1  tRAE A ZE

BEALIREE R 30 CH&RMT, 8GR EAHR]
WAL 22k R T B ) i Ak s AR Al 22 DL 1A 1,
PUE I AT B A S T35 2.

MR 2 A, e St ®E, 5

M



- 152 - * om B AR

2016 4F 07 A

1.0k 1 Bare

E(vs.SCE)/V

-9 -8 -7 -6 —% -4 3 -2 -1
Ig[J/(A - cm?)]
BL1 TR A ] B8 4 4 2 1 6 A BB A i Ak it 26

Fig.1 The polarization curves of phosphating films on the
magnesium alloy under the different phosphating time
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Tab.2 The polarization parameters of phosphating films on
the magnesium alloy under the different phosphating time

t/min Eoore/V Jeow (A = em™)  R/(Q * cm™)
Bare -1.469 341.9 553

15 —1.466 14.1 12 759

30 -1.386 3.1 30 366

45 —1.467 20.6 18 893

a 15 min
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Fig.2 The microtopography of phosphating films on the magnesium alloy under the different phosphating time
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Fig.3 The XRD spectra of phosphating films and magnesium
alloy substrate under the different phosphating time
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Fig.4 The polarization curves of phosphating films on the
magnesium alloy under the different phosphating temperature
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Tab.3 The polarization parameters of phosphating films on the
magnesium alloy under the different phosphating temperature

Temperature/C  Eeor/V  Joor /(MA-m™2) R,/ (Q-cm™?)
Bare —1.469 341.9 553
25 -1.504 26.1 7577
30 —1.386 5.3 20 987
35 -1.506 11.6 14 108
45 -1.398 35.6 4265
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Fig.5 The microtopography of phosphating films on the magnesium alloy under the different phosphating temperature
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Fig.6 The XRD spectra of phosphating films on the magne-
sium alloy under the different phosphating temperature and

magnesium alloy substrate
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