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ABSTRACT

The research on surfacs modification technology has bsen advanced to changs the propertiss of enginesring material. Ion

implantation ig a novel surface modification technology to enhance the mechanical, chemical and electronic properties of

mechanical parts. In this research, nitrogen iong are implanted into aluminum for mold to improve endurance and life span.

To analyze modification of surface properties, micro hardnesg, friction cosfficient, wear resistance, contact angle, and surface

roughness were measured. Hardness of ion implanted specimens was higher than untreated specimen and friction coefficient

was also improved. In thiz experiment, it can be expected that nitrogen lon implantation can contribute to enhance the

mechanical propertiss of material and ion implantation tschnology may also be applied to other matsrials.
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Fig. 1 Impurity distribution of ion implantation
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Table 1 Vickers hardness data of nitrogen ilon

implanted and untreated specimen

[D: nm]
Trial Mo,
Specimen 2 } 4

D1 6128 | 588 62.0 | 53.09
23 107 D2 5916 | 609 | 57.18 | 38.9¢
\ | Hv 1023 | 1034 | 1044 | 1181
D2 5479 | 37.45 | 52.82 | 36.47
5x 10V D2 56.03 | 5446 | SL11 | 5267
\ | Hv 1208 | 1164 | 1297 | 1119
D1 62.87 | 39.88 | 66.58 | 69.79

Unireated D2 64.99 | 6852 | 6218 | 6571
‘ Hv 82.8 80 217 20.8

{a) Load = 200gf
Trial No.
Specimen 2 : !

D1 8373 | 8815 | 8271 |@86.08

2% 107 D2 2479 | 8189 |[8343 | 2688

\ | Hv 1206 | 1283 | 134.4 124
D2 20,36 | 7986 | 7945 | 75.46

53¢ 10" D2 82.3 812 | 7834 | 772

\ | Hv 1402 | 1429 | 149.0 | 159.1
D1 90.41 | 101.4 | 102.4 | 9961

Untreated D2 1052 | 1009 | 10014 | 100.8

\ | Hv 96.9 0.6 29.3 92.4

(b} Load = 500gf
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Fig. 2 Vicksrs hardness trend of nitrogen ion

implanted and untreated specimen
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Fig. 2 Vickers hardness trend

implanted and untreated specimen{Continued)

of nitrogen ion
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Table 2 Contact angle measurement of lon implanted

and untreated specimen

Trial Mo.

Specimen : 2 ’ !
- left 42,95 45.64 43,45 42.71
‘ 210 | right 40.25 41,19 46.9 43,09
5% o7 left 3787 9.8 1858 39.43
‘ | right 31218 45.0 43,67 42.31
left 39.29 34,33 3323 34.40
‘ Unieated | right 34,92 33,19 331 34,09

{a) Ny ion implantation 2% 10"

257

(b} N ion implantation 5> 10"

{c) Untreated

Fig. 3 Contact angls of nitrogen ion implanted and

untreated specimen
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Fig. 4 Friction coefficient of ion implanted and

untreated specimen

Table 3 Wear track measurement of ion implanted and

untreated specimen

Wear Depth (um) Wear Width (um)

1 2 1 2
2x10Y 33.63 41.06 556.4 504.4
5x 107 28.12 32.30 652.5 620.5
Untreated | 60.19 46.83 580.4 6%4.5

DEPTH(um

1000 2000

WIDTH um)

() N, ion implantation 2 > 10"

DEPTH{um

DEFTH{um)

2000

1000
WIDTH( urr)

(¢) Untreated
Fig. 5 Wear track measurement of ion implanted and

untreated specimen
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Table 4 Surface roughness measurement of ion

implanted and untreated specimen

Ra (pm) Rq (um)
1 2 1 2

2 1017 27.05 41.06 3.345 3.622

5x 10" 28.12 32.30 3.637 2,932

Untreated | 60.19 46.83 3.372 3.330
-26 .64 um
,53351. -36.09 um
-45 54 um
-54 98 um

{a) N, fon implantation 2 > 10*

1000 2000

WIDTH um)

(b) N, ion implantation 5 % 10"
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Fig. 6 Swrface roughness measwrement of ion implanted

and untreated specimen
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Fig. 6 Swface roughness measurement of ion

implanted and untreated specimen (Continued)
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