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A Study on the Characteristics of Salt Spray Test of Roll Formed
and Zn-Ni Electrodeposited Steel Bolts
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Abstract
Roll formed steel bolts are electrodeposited with Zn-Ni to protect themselves from corrosion. However, white storage
stain or white rust(corrosion) is found on Zn-Ni electrodeposited surface of steel bolts when they are exposed to moisture.
In this paper a new process is introduced to protect Zn-Ni electrodeposited steel bolt from white storage stain or white rust
for a long time under the salt spray test and high humidity test conditions. The better corrosion resistance could be gotten
by the additional process of Ni-P electroless deposition and heat treatment to conventional manufacturing method of Zn-
Ni coated steel bolt. The corrosion resistance of Zn-Al powder slurry coated steel bolt showed better than that of Zn-Ni

electrodeposited one.
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Fig 1. Flow chart of steel bolt manufacturing process
ARG Foll WA ERF( kel wiAd)e] yrebdth w)
A I AFo A= ol s Asy] st Az
(roll forming) % zZn-Ni A7=F&taL AZHolE
Cr #89) % ¥349 T2 7|& Ay 54
A dte] 7l AlMo® sl ARE 4o
= 7)E g om Aikete St NiP FAds =
F7katel AlHS A#sEGAT
Zn-Al B ZeE
As WEST o27HA
g olgdtel HaAP
%%&(Bﬂg} = Hﬂ;d)«] 1

o:]
o
RLn

HU

2

o > pd ol 2ol

o HToooh
o
¥2

vl guA e 24 57 (organic)
BA7E g B Adelas 7

g
5;;3 Ni-10~12%P
Aol AN GEAHE Gt T
15k ﬂﬂﬂﬁ8 o Eek Al
AEHA] 8 7] (Model:LYW-
en

Asfjtol A 88T &
3 e

]
o
=
o

015)Z 5% NaCI + 95% DI water oA &4
(Chamber ambient: 35<C, Salt spraying: 37C)&
3 kel 24 A1 ek A3,
AR AAEAS e 20S Hgdhe] ¥
ol gata A zel
ABET g
o]_o:]q_ /\ O tﬂ

(o3} ;{é

il

]‘

I

(o2
oo 2

=
j
a

> >

=

i
o ot
i
e ™
AL N

[eZ]

Ho
o 2
T ong
il

o

=
o

& =g
QL
2

2 Jo o)l ) fo i rﬁ
Mo
4
>
ey o
e

2

Bt=2dIIE 85 X /M 213 M55, 2012H/331



Fig. 2 Surface morphologies: (a) Zn-Ni electrodeposited
surface, (b) Zn-Ni electrodeposited and Cr
coated surface, (c) Zn-Ni electrodeposited, Cr
coated and top coated surface, (d) Zn-Ni
electrodeposited and Ni-P electroless deposited

surface, (e) Zn-Ni electrodeposited, Ni-P
electroless deposited and Cr coated surface, (f)
Zn-Ni electrodeposited, Ni-P electroless deposited,
Cr coated and top coated surface
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Salt Spray Test - 24h'

Fig. 4 Pictures of Zn-Ni electrodeposited, Cr coated
and top coated (1st Inorganic:30sec/ 2nd
Inorganic:20sec) bolt: a) before and b) after

salt spray test
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Fig. 5 Pictures of Zn-Ni electrodeposited, Ni-P
electroless deposited for 120 seconds and Cr
coated bolt without top coating: a) before
and b) after humidity test
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Pictures of Zn-Ni electrodeposited, Ni-P
electroless deposited for 120 seconds and Cr
coated bolt with two times top coating (1st
Inorganic:10sec/ 2nd Inorganic:10sec): a)
before and b) after salt spray test

Humidity Test - 80 days

Salt Spray Test - 24 h
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Salt Spray Test - 24 h

Pictures of Zn-Ni electrodeposited, Ni-P
electroless deposited for 120 seconds and Cr
coated bolt and heat treatment at 200°C for
2 hours without top coating: a) before and b)
after salt spray test

Fig. 8

Salt Spray Test - 24 h
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Pictures of Zn-Ni electrodeposited, Ni-P
electroless deposited for 120 seconds and Cr
coated bolt and heat treatment at 60°C for
24 days with top coating (1st Inorganic:
20sec/ 2nd Inorganic:20sec): a) before and b)
after salt spray test

Salt Spray Test - 24 h
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Pictures of Zn-Ni electrodeposited, Ni-P
electroless deposited for 120 seconds and Cr
coated bolt with top (1st Inorganic:30sec/
2nd Inorganic:30sec): a) before and b) after
salt spray test
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Salt Spray Test - 24 h
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Fig.10 Pictures of Zn-Ni electrodeposited, and dipped
in NaOH and Ni electroless deposited for 120
seconds and Cr coated bolt with two times top
coating (1st Inorganic: 30sec/ 2nd Inorganic:
30sec): a) before and b) after salt spray test

Salt Spray Test - 24 h

Fig.11 Pictures of gray color Zn-Al slurry dipped bolt
and top coating (1st Inorganic: 30sec/ 2nd
Inorganic: 30sec): a) before and b) after salt
spray test

Salt Spray Test - 24 h
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Fig.12 Pictures of black color Zn-I slurry dipped
bolt and top coating (1st Inorganic: 30sec/ 2nd
Inorganic: 30sec): a) before and b) after salt

spray test
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