38 - May 2020 Plating and Finishing Vol. 42 No. 5 Serial No. 326

doi: 10.3969/}.issn.1001-3849.2020.05.006

th F AL AL 3B XK = A2 T (A B i U I 1 e B =2 A

FRRAE " IKIEJE R F 2
(1. HRHLE B 3 AR B M TAER Bl KK 7410015 2. 23 2 TR K F B2 I 2B, e v
P44 710043)

. A TRSAEEHEFIAAH 42CMo 4R 69 @t 5 40P 8, 5T 42CrMo 4R 3E 4745 & B L AL 32,
KT k@R AR IR T ST BC A B AR AR 0 e . R AR, R EIAEE T R A FRL
JEL 4 am B3 4, fhk KON —  BROR R R ALY R G BRI GG AR AR b AR — R a3 B
B 03 AT HRAC I 04 BTG 50 | R~ Ao it J Ak ML AR R B K % v, KL & AR AL R IR N 78 °CH 5 3
94 °C, dh ¥ e LG AL  BRAL IR R B M A T IFE K 2B LE T Mo L E R Eo R AFZ K
&, Fe LR R E 0B ARG I E, M P A O LA M E 45 TR K BB 6 i rk i 45k B4 G
R A, AR R E B R ARG T & s R @ B B A2 86 °CF B R A9 BR AL B LA AT 4G et kb AR
HJB Ak A5 Ae B AR R B E B A —527.46 mV . 1.997 X 107 A/cm’®, &F 42CrMo 4R 69 £k 47 2k & A
73.2% , HE A 2 55 42CrMo 4R 84 &R AR P AR

K 4R AL P ;42CrMo 4R ; & F i 5 BRALIR IR B W R AR AR

FESES: 16174 SCERFRIRAD: A

Effect of Manganese Phosphating Treatment on Corrosion Re-

sistance of Materials Used for Automotive Transmission Parts
ZHANG Qinghua", ZHANG Zhengxu', ZHAO Qi
(1. Department of Vehicle Engineering, Gansu Institute of Mechanical & Electrical Engineering, Tians-

hui 741001, China; 2. Air Defense and Antimissile Institute, Air Force Engineering University,
Xi’an 710043, China)

Abstract: 42CrMo steel which was commonly used for automotive transmission parts was treated by
manganese phosphating in order to improve its corrosion resistance. The influence of surface conditioning
and phosphating solution temperature on the corrosion resistance of phosphating film was investigated.
The results show that the phosphating film formed after surface conditioning has fine and even crystals,
and the grain size is relatively uniform. Compared with the phosphating film directly formed without sur-
face conditioning, the corrosion resistance of the phosphating film formed after surface conditioning is
improved. The phosphating solution temperature has obvious influence on the micromorphology, compo-
sition and corrosion resistance of phosphating film. With the rise of phosphating solution temperature
from 78 °C to 94 °C, the grains were first refined and then coarsed, and the densification of phosphating

film became better first and then worse. The mass fraction of Mn increased first and then decreased, the

s BHA: 2020-03-18 f&E HHEE: 2020-04-06
BIEES : KL, email: zhang_shu0208@126.com
EEWE: il AFITIRE(2019B-274)



2020 45 H

BESHIR

o542 4 65 S WICEER 326 ) - 30 -

mass fraction of Fe decreased first and then increased, while the mass fraction of P and O did not change

much. The corrosion potential of phosphating film moved forward and then moved negatively, and the

corrosion current density first decreased and then increased. The optimal phosphating film formed at

86 C after surface conditioning has excellent corrosion resistance, the corrosion potential and corrosion

current density were —527.46 mV and 1.997x107 A/em’, respectively. The protection efficiency of opti-

mal phosphating film on 42CrMo steel was 73.2%, indicating that the optimal phosphating film can effec-

tively improve the corrosion resistance of 42CrMo steel.

Keywords: manganese phosphating treatment; 42CrMo steel; surface conditioning; phosphating solu-

tion temperature ; corrosion resistance
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Fig.2 Micromorphology of phosphating films formed at different phosphating solution temperature
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Fig.3 Composition of phosphating films formed at differ-

ent phosphating solution temperature
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Fig.4 Polarization curve of phosphating films in 3.5% Na-

Cl solution
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Tab.2 Corrosion parameters of two kinds of phosphating

films
JESE E../mV Jo/ (Ascm™?)
AR TH I 4% —544.53 2.78X107°
FE ARG —527.46 2.00X107°
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Fig.5 Polarization curve of three kinds of phosphating

films in 3.5% NaCl solution
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Tab.3 Corrosion parameters of three kinds of phosphat-

ing films
BRALWRIRLRE /C E.../mV Jeow/ (Asem™)
78 —687.42 3.94X107°
86 —527.46 2.00X107°
94 —592.91 5.36X107°
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Fig.6 Corrosion—resistance time to copper sulfate drop-

ping of phosphating films
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3600 diffusion of 42CrMo steel[]]. Heat Treatment of Metals,
3000 B A 2015, 40(3): 212-213 (in Chinese) .
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Fig.7 Nyquist plot of the optimal phosphating film and

42CrMo steel
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