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Quality Process Control for Medium Temperature Phosphating of Ship
Piping Zinc-Calcium System
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(Shanghai Changxing Metal Treatment Co. Ltd. , Shanghai 201913, China)

Abstract: The different phosphating liquid components suitable for ship piping were selected and com-
pared, HY-3 phosphating solution of zinc-calcium system and its related process were selected, and its
quality control process was also optimized. The results showed that the HY-3 medium temperature phos-
phating process could effectively improve the pre-treatment quality of phosphating, meet the technologi-

cal requirements of phosphoric acid conversion film for inner wall anticorrosion and outer wall enhance-
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ment for coating binding force, and provide a guarantee for ship construction.
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Fig.1 Test photos of static anticorrosion in

(b) HY-3

ordinary indoor environment

(a) XH-13D (b) HY-3
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Fig.2 Test photos of anticorrosion in good

static environment

(a) XH-13D
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Fig.3 Test photos of anticorrosion in outdoor

dynamic environment
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Fig.4 Test photos of 24 h simulated salt

spray anticorrosion
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Fig.5 Test photos of 48 h simulated salt

(b) HY-3

spray anticorrosion

34 BREXEXE
FRAE 2.2 H T AR KA SI2 06 7%, X6 Tt i ik e

AH XT3 4 (%) HY-3 B AL ™ it il [e] — 7 & R 47 2

F4 Sl i S S D) AR D VR TR SR B L (ELSZ R Y
AV T 5 %, LAV R, Gl
LW AL AT AL BR S TR A SE 6 1 5E AT SR
ML ESR

(a) XH-13D (b) HY-3

6 72 hiEMEEREIFREKE
Fig.6 Test photos of 72 h simulated salt spray

anticorrosion
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Fig.7 Cross-cut test photos of HY-3 phosphating tube

paint film

4 MAERBUALENBSRIZRERE
Hll4F =

—JE TG L b AR B AR R R AL A K
T A A I B R G, LAY AR
k1 GB/T 8163 F HE 1 Ii /A e 5K JC 4 A7, SN RILA%
M 12 mm F] $1016 mm. — MM b7 #E 1 BEfb ik
e K BRI, 0= AR AR A =ML EsH R
T 72 R0, %o e Al A B %) T 25 SR b T 4 7 i
SHEATRE S ATRE o AN A Ao R v 2 1 A ) 40



<34+ Feb.2022

Plating and Finishing

Vol. 44 No. 2 Serial No. 347

B A0 MR W ] T R A L L T AR
At R A P I Ok A 2 S AR R TR P
et B E IR

BB AR E T T IS RN AR AL i i R 1 )
B, i A Al Al T2 SR i s ST T IR
BN R T2, BRI .

kL= LR — 7K Ve — BR P — vk — IR e —
KB oK e — - i — b — HOK s — 4G
bRk

AR, O TR R B T 200
B AT AR AL A A

(1) fEAk

ST 12 07 YA B o N [ R S R A
PR AR I R AR A AR e i
(1) b BEHERE BRAL R A R R AR 9 48 Z 3 3 & BRAS L
L PR RE B JRIR | R K LA SRS RS DX i
1 R0 B R LRI,

(2) Bt hg

Az T LR AL BE AL T R BRI TF T BilE T
R RR T AL EEAN D B . SR
TR T 2R 0 A 085 Wl E 60~65 °C 5 5
R SR B R AR T 1.5, S5 B RIGHL,XF
TG e R A (R AR T A A B i 1 A T4 4%
B X T E BT AN R — M 30~45 min B ]
B BRTEEE X W3 YA g 0 T A 5 22 1~2 h
(LR A L 2 e L 2 B i 3R 13 VA — M
BL2~3 h Y 0 A Ak R (T A A I AR A
SEHEE R G G W I A B AT —
S BSF [ J 2 P S T s o 2 s R AT 1 e AR G
P I A I RGO T W — R R 6 o, R
FHF IR 2% L SEALIE I R A T B LR S
FEAEEE) 5 O TIENRSF T 00 T 4 Rid 4t
FARFR, FF2e0d 3 h DA b B3R 7 RS Ao 7 5 J A Ao
W — 45 30 min ZAEAT LR BTG EE
RN EERNR B 8 o X 58 OB 9 T A 24T
H R 56, 6 ORI AR I BR ik AR 5 AT #E AR — 2R
YT TR, — i 2 340 H Zl AT — B RE S T
XFFUTTE W K i EA T 35 |, b e — Uk s Y R e
PAEE RN TP EE

(3)7K ¥k

JBERE JE KUk, 2 H B2 S AT BEREARmE P , BT
Xif R R 14 R

(4) IRk

PR WA P FLER PR R VE T2, HCL Jit it Wk i —
JBE R 5 I 7E 150~200 g/L, 2 AN 514 X T2 0 ik
A7 ORI | DGR B8 - AR v B W PR F7 7E 120 g/L LA
T TEERER M R T 40 o/L DL HAK S 7k i #E ot
200 g/L WTEHL T, — 25 i i 4 ol 0T 3 R . IRk
A B AR T AEAS B 5 Dl R B K T 25 R B R P e K
R = FH ARG, — Ry 45~180 min. R UE
I T — i /N B R Bl Lk, R kY
Sk,

(5) ik

PRI DA A AR A8 28 2R 1 Ak 3R 7™ i
LI A s AR K R H AR @ R 150 Pal)
o R KA K B B TR T A 5 ARV T )
BB AT T T R o o

(6) " IKIRVE

TR FRVE RIS B AR R VERICR . H LR A T AR
WA AR IR BN B AEALE

(7)7K ¥k

TR B DR ) T2 R fe KRR /D T AR A B
LR -

(8) WKk

HH A & 0 25011 RS T B TR T 1 I L AR
LI

(9)HFI

PR B H A T A R R A

(10) M

AT R, 2R TR 1 2R B Ak Be
WU R 25, N — 25 T B A 440 08 S A R
LSS Al B SEAl . 5 — 2 L i IE B R Bk
A Fiky 2 T 31 B 8 PP 9% 1~3 min, DABRADZR R R X
AR 1 v R B T Ao AL 0 TR | BRAS 45
M ES N Y=

(11)#fk

WAL T8 R, 2 T 8 2 48t 19 S i 4 il it
o —MEOLR BRI = AL 01 B A X L T
REIEAT 1~2 R ARS8 T A, RR FE 45 il 7€ 25 ~ 50
S IE) B R I 2.5 ~ 5.0 2], R s il e
10~13 2647 o T & BAR G At B {8, B AR T o
o ST REIN TSR LR TR N G P
PR T T AR RO R . SRR S S
PRE:U , WAk IR B P R 7E 65 °C™' . WALt Al — i 7E



2022 42 H

LR R

W44 % 55 2 WS 347 ) - 35 -

20 min 2247, S8 OB A0S R A BN B ARG A B 1L
JEIE B 0 T AT A AR o 37 B A R 58
B AR 15 6 SE FR PRI Y , B R TR R

(12)#k sk

IXE P R WAL S K R 0 R R R B RS
{14 28 TR A HE R 00 R A AR B b S A7k R TR
FEATBEAR R TE 50 °C J2 L) b ZEBE AL IS #E AL TR it
TR RS R R — B, R e el A B P T 2R 4
.

(13)4ifk

rh R IS R R S 52 P R B RN AR U B ) 5
3R, R H 70 cCIAEIAL T 25, X B AR IR 1) 22 FL A 2
PEAT 55 R A A At b 5 A AL R R K
%, AR T B PEREAYAR T, R X T 391 A 41
REVR L 5 AbFE | U3 IR 2 WAL S 4 ) S5 b ik b 4
RERFIEDEME A

(14) 1%

i TR A 5 BOK A b R Bl A A B T2
TR ZARIFTE 40 °CAEAT R , N T iz iy 21 )i b 2
WA R O S TP SR T R RCR , Je R A Ah
WY, A B T2 T 2 MR E It . FiR
ST I 2 PR I s v FEURORT Bt £ i A B o A T A
A, A T BR 0 AT AT e st e

5 #ig

T Ao S A 5, HY Wi A H) 7 S E ) i S AR T
XH @M. R HY BAL T2, 4 0 i W] 2 52 71,
ETRIERE I AR R, IR TR B R TR, %
EHL RARARER A A B R G BT T
JiHE 4R 28— A AR R R R T, tLEIE T % e T
RS

FERE T A 7 it O AL T 25, AR AE AR O B4
Ab BT 200 S SR A IMIAA 7 A A
95 BRI TE PR T ISR, X2 A A A v o f A
TEZOR BB AN RBEEILE & T2
FERIREALAE 12, S KRS DR TIAL T 25,

PO Tl R T SO S S
S Sk

(1]
(2]

[3]

[5]

(6]

[8]

[10]
[11]

CB/Z 94—1968, M {04 JRBELE A S [S].

B SCR B R BB L A ] A IR 2B (A 4R
BL2ERR), 2006, (B10): 30-32.

Jiang W J. The zinc calcium guards against rust the phos-
phorization craft [J]. Journal of Hefei University (Natu-
ral Sciences), 2006, (B10): 30-32 (in Chinese).

A, PRE T SRS R RE AL R
[J]. & #hm 244, 2002, (2): 32-35.

Cao X Z, Chen A Y. The factors that influence property
of phosphatating liquid in middle temperature zinc-calci-
um series [J]. Journal of Changshu College, 2002, (2):
32-35 (in Chinese).

GB/T 5936-1986, & 1.7 i JR (0 G J& fb~2 {47 )2 9 )
R R B [ S].

GB/T 10125-2012/1SO 9227: 2006, A & T 45U i i 56
— I [S].

GB/T 9286—1998, (A Al B —E BEAY KA IX B [S].
SCHHE . BEES R TR B T]. A SRS, 2002, 24(1):
18-19.

Wen S X. Zinc-calcium system medium temperature
phosphating [J]. Plating & Finishing, 2002, 24(1): 18-19
(in Chinese).

B i B, AN . IELRE R BRI B AR S T ).
LB 55401, 2003, (4): 48-50.

Yang Z W, Sun T. Quality control and process mainte-
nance of zinc phosphating at medium temperature [J].
Electroplating & Finishing, 2003, (4): 48-50 (in Chi-
nese).

A, RGP BEES R BRI (I]. N
%, 1999, (2): 62-65.

Fu M, Wu S W. Study on mid-temperature Ca-Zn phos-
phating solution [J]. Journal of Yuzhou University, 1999,
(2): 62-65 (in Chinese).

GB/T 11376—1997, & J& KB R Eh % AL [ S].

GB/T 68072001, 59 £k T4 Uk 4 1 0 1L Ak B AR 2%
FF[S].



