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PHOSPHATING PROCESS FOR STEEL AT AMBIENT TEMPERTURES
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ABSTRACT: An optimal bath composition of phosphating for steel at ambient temperatures is obtained
by orthogonal trial tests. Metallographic observation reveals that the phosphating coating is compact
and continuous. The forming process of phosphating coatings was studied by electrochemical method.
The dynamic polarization curves indicated that the corrosion-current keeps nearly not change after the
coating formation. The chemical composition of the formed coating was investigated by X-ray photo-
electron spectroscopy (XPS). It showed that phosphating coating may be made of phosphates of Fe and
Zn because there are some obvious peaks of Zn, Fe, P elements and different spectrographic peak of O.
At the same time, it was shown that this phosphating bath is stable, less sludge and higher film-forma-
tion rate. The phosphating coating formed with this bath has good corrosion-resistance.
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Table 1 Analysis of orthogonal experiment

oxidized low temperature

C4HsMnO,+4H,O0 CeH 3024Ps

NO . / / aCCeleratOr aCCElEratOr
L L
¢ & Ding/L  Dipng/L
1 0.5 1 3 2
2 1 2 5 4
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Table 2 Result of orthogonal experiment

C4HgMnO, - 4H,0 CeH18024Ps oxdative accelerator low temperature accelerator

No. oL L DI, g/L DI, g/L result

1 0.5 1.0 3.0 2.0 17.21
2 0.5 2.0 5.0 4.0 18.43
3 0.5 3.0 7.0 6.0 19.59
4 1.0 1.0 5.0 6.0 20.63
5 1.0 2.0 7.0 2.0 13.70
6 1.0 3.0 3.0 4.0 13.61
7 2.0 1.0 7.0 4.0 14.08
8 2.0 2.0 3.0 6.0 13.09
9 2.0 3.0 5.0 2.0 15.63
k1 18.41 17.31 14.64 15.52

k2 15.98 15.08 18.23 15.37 (optimized result)
k3 14.27 16.28 15.79 17.77 A1B,GDs
R 4.14 2.23 3.60 2.40

optimization Ay By C, Ds
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Fig.1 Surface morphology of coating No. 8

B 1.2 R A EZE B P2 A#T S min 71 8 min #9 R
MR £, 17, 2" i TE AR AL G M B AL v P 2 B AT S
min 1 8 min I REA R LML I E PR 1 5 17 HE
AR, ARMBERERN T ZRHEEMNE, R &k
ETEREA, B R/, R MA R G5 a 5

Table 3 Technical index of phosphating bath

technical index result
CuS0, experiment 122 s
weight of coating 12.58(g/m?)
dipping time 6h
appearance 10grade
total acidity 330drop
dissociated acidity 68drop

Fig.2 Surface morphology of coatig with optrucal conditions
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Fig.3 Polarizationcurves of phosphating coating formed with

1,2 blank solution, 1”,2” optimized solution
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Fig.4 XPS spectra

SOREBE B T RS i 7R A BA AR SR . AR T B B AL I R 5
A7, BB o e L 5% 4% 1) 1E O 1) 5 30, (E B AL B b g v B
ARAC M 2L P (R AR, B ZR 17,2 F1 1. 2748 L R B ]
B MEMTUE, BRRAHZLEEE, HMAE#FE,
HHL 1.2 EHERERERRFERT, REERT —E
BHLIE, R R G TR, A TSk Al
2.4 XPS 5}3R

i XPS X EEHMRTATHHST,. ERRE 4. A E

AR, BEEEH Zn.Fe.O.P FLEAM, AL EETRAR
SHE.EREIE O KLL 5#iE 0,2 [, R FE FePs,
S FERUEADHREHEE. R, Zn.P. & O FH
BEHIEM BRI, MWL TEERE RN Zn & Fe BR
A

3 &g

1. B8 E . 81T [H, PO, 18 AL 3450 pH F11 (PO}~ 1R
BRI AR /I, B B P AR T AERT pH BA5E, ERR B F B B ok i
AUERRYEEEL. SRERRTIPO] RER/D W
# pH L7+ PO~ 7, [PO;” BB K, £ pH REMHR
FIPO;” VRFFTETRMK IR, BT A B WOELLAT I i .

2. BRI . FLERA Zn/Ca/Mn R4, HBELES
YEEE R & Zn/Ni/Mn M1 32 . B R, #i40 R B4 B IR & 4
i, TR LEERNRETE.

3. EYMEA A R, X IBERBERRAR, FE N —
FIRENEEEMN BEN ERXEHLEIRD, THELS
BEOER —BHEMESFHERPE FME LK
A B TR B, R, MM SRR ER,
B A AR AT

EF W :

[1]S Feliu, V Barranco. Study of degradation mechanisms of a pro-
tective lacquer film formulated with phosphating reagents ap-
plied on galvanized steel, galvanneal and galfan in exposure UV/
condensation test [ J ]. Surface and coatings technology, 2004,
182.251.

[2]M C Deya, G Bluxtein, R Romagnoli. The influence of the anion
type on the anticorrosive behaviour of inorganic phosphates[]].
Surface and Coatings Technology, 2002, 150:133.

[3)Trinh Anh Truc, Nadine P eb ere, To Thi Xuan Hang. Study of
the synergistic observed for the corrosion protection of a carbon
steel by an association of phosphates[]]. Corrosion Science,
2002, 44 :2055.

[415FFR%, R R . KBFEERLTEZHE). Wb EE50HF
HAR, 2003,15(5):292.

(SIfTEik, rE 2 ML ERBRAERIZHR). WA
& /8,2003,19(6):37.

[61Hayashi Kimitaka, Shindo Hidetoshi, Ishizuka Kiyokazu. Phos-
phate-treated galvanized steel sheet excellent in corrosion resis-
tance and paintability[ P].2000, 12,7 CA 2377251.

[7] Isizuka Kiyokazu, Kawai Kenji, Yamada Teruaki. Phosphate-
treated galvanized steel sheet with improved workability and
production method thereof[ P].2003, 4, 30 CA 2427492.

(81 FR, £B . = MR AE F 3 BN E NaHCO;-NaCl
WP R A R FE R ()] o B 5 B B 2 3, 2004, 24
(3):174.



