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Abstract

The reliability of quality assurance was undermined because the bridge and building were constructed with
products that have “rust” after joining the bolts at the sites. Moreover some bolts used at severa sites
were stored outdoors for storge, or in extreme conditions, instead of room temperature as required in the
specifications. So, it was necessary to analyze how the surface treatment that enhanced corrosion-resistance
affected the high strength bolts, nuts and washers. This test focuses on the correlations between the coating
thickness after surface treatments and the corrosion resistance of the surface treatments (Geomet, Dacro,
Green Kote, Armor Galv.). The quality characteristics of the corrosion resistance required by the KS D9502
standards were discussed. Surface treatments were implemented on the S10T sets of bolts under the same en-
vironmental factors. All corrosion resistance after surface treatments meets the criterion required by the
specifications. Although the coating thickness after surface treatment should be considered as its own char-
acterigtic of the surface treatment process, Armor Galv. was the highest at 52.7 ym ~ 57.6 ym and Dacro was
the lowest a 10.6 um ~ 12.1 um. The coating thickness after surface treatment did not affect the corrosion re-

sistance of these high strength bolts.
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S10T 2733 ZE A E-]| ﬂ%o}o# 4% HHA=
HE 7F Azt A AlFstd e, AztE AlHE
of Ui A8 9 =5 A 4 AdS Y
Ao Abg" FHAE ZAL Dacro, Geomet,
Green Kote, Armor Galve] 47F4] EFIe™ 7 &
WA 1HEHR F 4HNEE At AE IHE
= EE, UE M2 P o714 &A= S10T
(M24X80, 120)°]t}. Fig. 12 Armor Galv. WAz,
Green Kote EWA 2], Dacro WA 2] % Geomet
HEHAYE AAlste] g AMEE Al59 EFo|t)

Fig. 1 Photos of the surface treated samples according to
(& Armor glv. (b) Green kote (c) Dacro and (d)
Geomet

Table1 Conditions of salt spray test

Division Reference value Measured value
(Zp e:“a}‘je:f::rg 333 ~ 36.1C 345
Spray pressure | 0.7 ~ 1.8 kg/lcm? 10

Density 4 ~ 6% 49

pH 65~ 7.2 7.1

Table 1 %W A7 W24 o
Ald S.S.T. (Salt Spray Test) Au|2] 2]z
03 7132 2 A=7-S Jehygleh ik 19 2e] 2

43 A%

P
T
vl

249 WA 24 A7 o232k 2t} Dacro AEE A

7 480 h V(AN B EFO] ),
A2l A% 850 h oRHAZAS -

FE] ws),

Green Kote #21= 24 1,000 h 22, Armor Galv.

AgE A4 1,000 h o|F? o =A%
. A9 As
 EAA ATE 2 L Serdd Al 498
[e)
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Fig. 2 Photos for plating thickness measurement (a) ap-
paratus (b) washer sample (c) bolt sample and (d)
nut sample

£ 34ste 5% Fischerrte] AH|EA 2000 um F
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Fig. 4& Geomet %W A2| AFe] W24 A3 4
HE HoFu itk WA AE dFEF =
Dacro EW A AFY 2103 LstA FAlsHH
AR F 39 JHE HA8 T Geomet EW A e
AE] A$= Dacro ¥ A A|F v 2 o
FEE YA AgAIzte] 168 AlztellA 1,000 Alzke
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Dacro surface appearance

initial

for 168 h

for 336 h

for 504 h

for 672 h

for 840 h

for 1,000 h

Fig. 3 Sat spray testing result of dacro specimen for
1,000 h

2 Z7leld = EH| AAo] "5o] WA Tt
Fig. 5= Green kote & 2] A5 Wald A8
ANE HoFa th. WA ARS A dET
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Fig 62 Armor Galv.
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initial initial
for 168 h for 168 h
for 336 h for 336 h
for 504 h for 504 h
for 672 h for 672 h
for 840 h for 840 h
for 1,000 h for 1,000 h

1,000 h
e w5 mRiAe] dilAew F7legla, 1000 Al
ol Ad T AAS HH B FEo Zo] JAE
ot Al A Zo] APEA= skt
Fig 7(a)= Green Kote ®HW Az A& WA 4
¥ (Salt Spray Test, S.S.T.) 1,000 A3t 948F&
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Fig. 5 Salt spray testing result of green kote specimen for
1,000 h
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Salt spray Table2 Test results of plate thickness

testing

Plate

. Plate thick- |Plate thicknesgPlate thickness|
thickness

ness of bolt of nut of washer
surface (i) () (i)
treatment /. . !

Dacro 11 12 11

initial

Geomet 20 21 19

for 168 h Armor galv 58 53 55

Green kote 27 31 28

% A%} Green Kote 71 %= Armor Galv. 7R & 7]
o] (AR A3 #1189} S Q800 470C~510T <
2o 7Fgste] EHl Green Kote H+ Armor
Galv. & 318 WHEAIA AT 71d & B F
2 ol5d E ntjoE AFAE o] &3l] A|ASHA
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Fig. 6 Salt spray testing result of Armor Galv. specimen
for 1,000 h
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Table3 Salt spray testing results
Surface treatment Dacro Geomet Green kote Armor galv. Remarks
Corrosion reSstance | o 40 hours| Over 850 hours | Over 1,000 hours | Over 1,000 hours |COrrosion resistance test
standard method:
Experimental results No rust No rust Red rust Red rust KS D9502"
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