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Effect of Promoter on Corrosion Resistance of Normal-Temperature
Zinc-Manganese Phosphating Film on the Cold-Rolled Sheet
for Electric Cabinet
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Abstract: Normal-temperature zinc-manganese phosphating solution was improved by adding sodium
nitrite or lutetium nitrate as a single promoter or a compound promoter, and the experiments were
carried out with the improved phosphating solution at different temperature. The morphology quality
and corrosion resistance of phosphating films obtained with a single or compound promoter were
compared, and the effect of temperature on the morphology quality and corrosion resistance of
phosphating films obtained with a compound promoter was also studied. The results showed that the
corrosion resistance of the phosphating film obtained with a compound promoter (sodium nitrite
1.5 g/L + lutetium nitrate 0.04 g/L) was significantly better than that of the phosphating film obtained
with sodium nitrite (1.5 g/L) or lutetium nitrate (0.04 g/L) as promoter. This was mainly due to the

fact that the compound promoter can better promote the formation of phosphating film, thus obtaining
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a relatively dense and smooth phosphating film. Temperature had a great influence on the morphology

quality and corrosion resistance of the phosphating film obtained with a compound promoter. With the

rise of temperature from 15 °C to 30 °C, the surface roughness of phosphating film decreased from

0.36 um to 0.28 pm, and the corrosion resistance was improved gradually. A phosphating film with

good corrosion resistance can be obtained using the improved normal-temperature zinc-manganese

phosphating solution at appropriate temperature, and it can be used as the bottom coating of cold-rolled

sheet for electric cabinet.

Keywords: promoter; normal-temperature zinc-manganese phosphating film; cold-rolled sheet for

electric cabinet; salt-spray corrosion
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Fig.1 Morphology of different phosphating films obtained

with a single or compound promoter
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Fig.2 Morphology of the phosphating films obtained with a

compound promoter at different temperature
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Fig.3 Surface roughness of different phosphating films
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Fig.4 Surface roughness of the phosphating films
obtained with a compound promoter at different

temperature

®1 FEBHLEZ EEIE
Tab.1 Color-change time of different phosphating films

. BEALREAS (L R /s
R JE/C - — P
RN R4S A AR
15 74 72 83
20 101 98 114
25 122 117 140
30 130 123 151

232 BUEIRER

K15 S fif FH B — B0 (500 R A5 1 A [ g
AR Nyquist . MBS W&t TEie il
BB PR FE R R (R R AT T 2 A R R, B4R
1) 185 A1 S Nyquist BHB 52— A4 32 L2 BUE 19 2455t
IR o BEPUIAR AT LUAE R DA B8 A4 5 i o 1) 4K
Pz —1 I OLT PR AR S A I ) i
PhobE R IEASCOC R o 8 i HE RO A0 IS Y 25 e
SRAAR AT, fif A2 G (2 a2 00 AR A5 A 1l L FRE i 2
AR 5 -, B S 40 (1 ST i T ) 8 i T 5 Ry £
HERIRAS BRI . NI 6 ] LU Y, Bl i B
M 15 °CHHE B 30 °C , fifi 1 &2 A 1570 3145 1 Ak
FEEZS P AR W 1 K, 3 3R Wi A0 S Ay it o 8

AP



.20 - Feb.2021

Plating and Finishing

Vol. 43 No. 2 Serial No. 335

233 EHEXWHER

&7 Sy il FH B — sl SR (2 500 AR A5 AN [
TR 24 W ER S5 SR R B . M R I &
PR E T ZRAT A B8 AU R FE e R AR X A, B AR ol
J5 2 T HE ARG 1 22 52 A A U TR Bl AT 200K 9 )65 ol
PR AR B R A A IR o T fefT P ST T P M A
PR S AR Ay (2 2 700 AR A5 0%l A R F o f = T 6 £ 30
S AR B U P A R, TR L X R W T A
TR 46 TS A T2 AV A AR 0 51 A %) 1l Bl A7 4 ™
I,

600

500

—— WA

.X
100 W = fEH

AR - Rl

R

A

1 1 1 1 1 i}

0 400 800 1200 1600 2000

7'/ (@cm?)

5 AEREKEER Nyquist
Fig.5 Nyquist plot of different phosphating films
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Fig.6 Nyquist plot of the phosphating films obtained with

a compound promoter at different temperature
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Fig.7 Morphology of different phosphating films after
24 h salt spray test
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Fig.8 Morphology of the phosphating films obtained with

a compound promoter at different temperature

after 24 h salt spray corrosion
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