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The effect of accelerators on the surface morphology and corrosion
resistance of zinc nickel phosphating films

Liu Hui, Wang Chunxia’, Guo Haonan
(College of Materials Science and Engineering, Nanchang Hangkong University,
Nanchang 330063, China)

Abstract: By phosphating steel parts, the physical and chemical properties of the surface can be
effectively improved. In order to obtain a phosphating film with excellent corrosion resistance, it is
necessary to choose appropriate accelerators. Under certain conditions, nitroguanidine, sodium nitrite
and sodium molybdate were added to the phosphating solution as phosphating accelerators to prepare
phosphating films on the surface of 30CrMnSi steel. The performance of phosphating films was
characterized by scanning electron microscope, corrosion electrochemical test, copper (II) sulfate
dropping test, neutral salt spray test, contact angle test, etc. The effects before and after addition of
accelerator, as well as the effect of accelerator types on the corrosion resistance of zinc nickel film
layers at medium temperature were compared. The results show that when accelerator is added to the
phosphating solution, the microstructure of the phosphating film becomes more compact, the dropping
time of copper(Il) sulfate is prolonged, the self-corrosion potential is more positive, the self-corrosion
current density is smaller, and the corrosion resistance of the phosphating film is enhanced in salt spray
environment. Through comparison, it is concluded that when nitroguanidine is the accelerator, the
corrosion resistance of the phosphating film is the best.
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Tab.1 Main elements and mass contents of 30CrMnSi

JLHE Si Mn S

P Cr Ni Cu C

o/ (wt.%) 0.90~1.20 0.80~1.10 <0.025

<0.025

0.80~1.10 <0.030 <0.025 0.28~0.34
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Tab.2 Composition of basic phosphating solution
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Fig.1 Surface morphology of phosphating films prepared

with different accelerators

F 1(a) &1 1(b) (&1 () R 1(d) 43 3l 3R ok
AT 200 P P B AR 50 A i 25 PSS o ol )
P, A2 1 550 DAy Il P 4 S e JE L2 % Ak 54
SR SR B IS 8 WA AL R P SOV A0 el L 1 R AL, 7
SR I A S AL 250 i il 26 A e A B ) 25
SR v, RN B ZRE D R A AL
BB AR . IET 13 AT DA Y, SR A2 25 551 Y
Bt e A Y00 A5 B0 WA S R HE SR AL, kR
AN B, RS 1 KL ] e 2 3 — SE 20 /N i
KL, I H R A A KR B RS SRR A
AR R A SRR BN, A Al A JE P 2 U8 g i

ARGEHY , B54 2 [RIAFAERE 2 [ AT BR , AN R 52 it £k
PEAGHE o AOR DR R 0 A R A T, B Ak SR 2 11
SR — BRI MK AR — L
T R Aty A B o A — 2 S %) g SE IS, e 753
PRI AR /N HES K8, A4 % b i B L
g/

P 2 B AL AL BR 2 i s 45 e . sl 2]
DL A I a2 751 190 35l A 80 T ) 5 ) Tl 1 S
AIFLER R A F) 11.54% , LA — 5 Ht A 42 0 50 T 45
AR LB 2 AR N 2 0590 1 4 A A A LB
RN, IS SENR SIS 12 A 0 EH R 02 28 590 BT A5 1)
WAL B LB R0 1) 2 4.31% . 7.46% F1 8.65%. %
SE T UL 7EFEREBE AR oA — 2 i AR R ]
LR i A B A B0 v ol Wl Ak RS A T el

(b)  AHIENT R WAL

(c)  MEAHFR R BEALIE (d)  FHRR N R B

B2 AEMR 3 B & L R 7L B R i
Fig.2 Porosity maps of phosphating films prepared with

different accelerators
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Tab.3 Droplet times of the phosphating films prepared

with different accelerator
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Fig.3 Average droplet times of the phosphating films pre-

pared with different accelerator
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Fig.4 Polarization curves of phosphating films prepared

with different accelerators
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Fig.5 Macro-morphology of the phosphating films after

salt spray corrosion for 2 hours
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Fig.6 Macro-morphology of the phosphating films after

salt spray corrosion for 6 hours
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Tab.5 Contact angles of phosphating films prepared with

different accelerators
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Fig.7 Thickness of phosphating films prepared with differ-

ent accelerators
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