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Abstract

Surface modification before coating nickel by coupling agents and/or etchant of glass did not provide enough
adhesive strength of electroless nickel deposits on glass. Effect of heat treatments on hardness as well as
adhesion of nickel deposits was studied by using tape test for adhesion, nanoindenter for hardness and glancing
angle x-ray diffractometer (GAXRD) for phase characterization. Heat treatment improved hardness as well
as adhesion. XRD results give that the improvements of adhesion and hardness are due to the formation
of NiSiO, around the interface between the nickel deposits and the glass and the precipitation of Ni;P causing
precipitation hardening, respectively. The details in effects of heat treatment on adhesion and hardness are

described here.

Keywords: Adhesion, Coupling agent, Glass, Electroless nickel deposition, Heat treatment

.M B

e AN Fod AR F sy
WA o] 7)1 WE Abolol WelAl e fElAHel
He2 TEAY R FAYEN BAA ] IS
1% e T B89 o AsAHAY &3
24 A, 3% 3 A1) olel AL o
I §ER AHSTE FUARE FAYD S5
SAEE A AR ARl SFala ek
4 R Q4o] v BRe AT, BAs U
F 2YA ol9lel] T WA, Wk,
ob w4l SHOR <la) oA Fel
e ngshed oe Gy A4

*Corresponding author. E-mail : hyn8598@hanmail.net

stet, a Ak, 7 ] Al, AR A o] AR-E T
AA FAEFAA UASA] FujA = Zejr
w(Pd)= O]“Q*U} dAstel A9 duisiAg S F
3 7Rl =5 v =533 FE71A Afel
9 Tﬂeﬂo] ZItell WX A= Hshes d2de] At
A olA WA A (coupling agent)= FA&7F T
E]OJO‘T: Z1A A Fu A 7E GA 71A] ®H el
25F 4= QA molEtty 9@l Q). P. Walker
DAY AA RFHATA =FFe] F2Y &
o &7}40]g}3 Ying Huang 5% &2x Al 714
A RJIA EHATA S y-aminopropyltrietroxysilane
7} 718 B3 olgtal B sttt o] 9ol Tl
UAEFe] F39 s 98 duistay A
y-aminopropyltrietroxysilaneS A TA| =2 AHE-3)
o Byskgith 2ev P Walker 527 A+ 4

rlr n:[olv



247 HGT 9 /B FEHF

3] 44 (2011) 246-249

Avprtge] e FeAo ts JFH o
ATt B =50 XAl o) FHE oA
I FA A= e JHAEAE e

O
=

2.1 AlHel FZ|

FA YA=FS 3 7IAZ A% Marienfeld
A} slide glassS =3 YA $ 10% HF-&H A
oA S AA coupling agent 824 (1.06 ml y-amin-
opropyl-triethoxysilane, 118 ml ¢3-&, 4 ml S/
o 158 FoF IAA3A. o|F oust 2 A3}
A2 S 98l <3898 g/L SnCL2F 30 ml/L HCI
(35%))3 A1 3H8-4(0.25 g/L PACLSF 10 ml/L HCI
(35%))°llA ZH2t 5, 108 st AH F HFHo=
10% HCIo A AbH] 2 A 2] 519 T}

MNP Folo] thest e T UAEF
AN EFe] MU EFEAL F7HH9

H7H gle] 0.1 M NiSO,6H,0, 0.3 M NaH,PO,
H0% o]Folxom §4¢] pHE 2M NaOHE-
S AHEEt pHSE AT =599 v
G225 AMEY 4511°CE FAAAOY &F
o

Fob g s Qe 0.6 um F9) Y2
S BT OIF FA AU FFREE A, A%
@ F =a%e B934 2 Wk sl oA

A F 1247 o2 diAAlolH o] Bad T
3 UAET AL JIFEABZ (ULVACHE, QHC-
P616 CP)E A3t 100~500 °ColAl 100 °C7H
O Z 1AIZE, 400 °CAlA 10, 3052t Ar #9710
A EAE s A e gHREEe
ASTM D33599] 27 tape tests T3l Aojx Az}
=2 ¥ 19 ZANY SFoE et o] & &
Agewo] et 0.6 um FA olste] =539 4

Table 1. Grade of adhesion test results according to

ASTM D 3359
Grade Percent area removed

5 0% none

4 Less than 5%

3 5~15%

2 15~35%

1 35~65%

0 Greater than 65%
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Fig. 1. Effect of temperature on the adhesion of electro-
less nickel deposit heat treated for 1 hour.
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Fig. 2. Effect of holding time on the adhesion of electro-
less nickel deposit heat treated at 400 °C.
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Fig. 3. Effect of temperature on hardness of electroless
nickel deposit during heat treated for 1 hour.
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Fig. 4. XRD patterns of the electroless nickel deposit
before and after heat treatments.
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Fig. 5. Structure of y-aminopropyltriethoxysilane and before and after heat treatments.
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