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Corrosion Resistance of the Roll Formed Steel Bolts with the Various
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Abstract
Corrosion occurs well on surface of roll formed and Zn alloy subsequently electro-deposited on steel bolt under wet condition.
In this study, variations in corrosion resistance were investigated through the measurement of polarization curves on steel bolts
which were roll formed and subsequently coated with various types of coating methods. According to the measured polarization
curve, Ni-P electroless deposits on roll formed steel increased the resistance to corrosion. The corrosion resistance of Zn alloy
powder coated steel bolt was found to be better than that of Zn-Ni electro-deposited sample.
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Table 1 Specimen names and coating fabrication
methods
Specimens Coating fabrication methods
a Heat treatment at 450°C+ Chromate
b Heat treatment at 300°C+ Chromate +
Inorganic top coating
Zn electro-deposited+ Chromate +
c
Inorganic top coating 1 time
d Zn electro-deposit removed+ Zn powder
slurry coating
Zn-Ni electro-deposited removed+ Zn
e
powder slurry coating
f Ni-P electroless deposited+ Chromate
Shot Blast+ Zn powder slurry coating+
g . . .
Organic top coating 1 time
" Zn powder slurry coating+ Inorgnic top

coating 1 time

Zn-Ni powder slurry coating
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Fig. 1 Electrochemical measurement setup used to
measure the potentio-dynamic polarization
curves

3. 21} 4 EQ9

Fig. 2 & th&shA Z®e Z 2E9 W FAA
A-dn] g AR B Azjolt)

Fig. 2(a) 450°C oA 1 A13F A8 3 A =2wo]
Eg mwe FAHAER A Aot W

o] 9&e @ F Ut

Fig. 2(b)= 300°C oﬂ H 1A17J 05‘1 & g o)
S

= 1 3% wwe %—A}@x}fﬂﬂlﬁ MOM
3= W #do] Kolx o} Ewol A
e RE 9

N
>
Shd
=8
il
ot
off

o e 2

E
AN

) o

lo,
N
>
>
=
by
[
=
ol
>
>,
™
o
o

ﬂ
)
o N

TR Y
N

SH
f
(o]

4 ¥

i)
S

T F EES WEAA (2) 79

Fig. 209 #xd 74 BEE £ Hoh=E(shot
=8

blast) 3t3L zn ¥ ¥ ¥ 7] & ¥ 133 &
Hel FARAAER G ARleldh. Eag el
of Holx] oyt v A o] AL W4
= & 7 ATk

Fig. 2(h)«= WAF dxot 93 258 Znd® =
B R w AY 18 A aue] FAAd
n7g Apxleldy Eas Rl tdo] Holx ge
v xde] ARA G & g AT

Fig. 2(i)= Zn-Ni 25 293 T F9e] FARA
A Abdelth wRlel o] HelA| &o

L AR o] x¥e] AHSS & AdTh
Fig. 32 Table 1 ¢] A]¥-& Potentio-dynamic %] =
=A%k E=-=14 (polarization curves)©] t}.
5olgk Ao = Fig. 3 oA EE Aol F5H
THOH A F2 el wig- wtA &3t Ha g F
% ig. 2

71 & 29 13, ()= Zn

skal F7] ¥ 3" 1 ﬂ

(polarization curves)s 54 g ZA3oltt. E(V)-log | =

Aol Al F-5H g0 a b, ¢ TOoE d¥oR 9 ]

akal Aok Fig. 39 919 37k Al FelA (c) Zn

A71ms § ARWo|E T Aol i 540
]

Lll’m

ATt o9} o] ARWOE F

[e)
% ARvo]EdF Al o] =214 (polarization curves)
54 Aotk E(V)log | FANA -5 ol
def oz gdFom At 3l



80 A=

Fig. 2 FE-SEM surface morphology images of Zn-Ni
coated and others treated specimens fromatoi
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Fig.3 Potentio-dynamic polarization curves of specimens
fromatoi

Table 2 I and E.with the various types of specimens

Samples I, E.
a -3.64 -1.11
b -4.01 -0.91
c -5.01 -0.92
d -4.98 -0.87
e -6.54 -0.76
f -4.86 -0.86
g -4.12 -0.64
h -4.99 -0.61
i -3.93 -0.89
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Fig. 4 Changes of Ec and Ic of specimens from a to j
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