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Surface Modification of Steels by Ion Implantation
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Fig. 1. Concentration profile of Ti implanted in
pure iron with 10Y7 Ti/cm? at 40 keV. Solid and
dashed lines indicate the theoretical distributions
including and excluding the sputtering effect, re-
spectively. .
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Fig. 2. Depth profiles of various doses of 75keV
nitrogen implanted in pure iron measured by
means of SIMS.
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Fig. 3. Binding energy spectra of Tizps/z, 2p1/2 for
Ti-implanted iron (A) and Ti-O double implant-
ed iron (B).
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Fig. 4. Relationship between relative wear amount
and nitrogen dose for tool and stainless steels, whose
AISI codes are indicated.
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Fig. 5. Anodic peak current (I,) plots virsus
number of sweep cycles (N;) for un-implanted and
implanted iron plates in cyclic voltammograms.
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Table 1. Conditions of ion implantation and
colors after electrolysis.

Ti implantation O implantation
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1x1017 = 150 1x 107 50 brown
1x10Y7 150 2x10Y7 50 deep blue
1x10Y7 150 1x10Y7 35 light yeliow
1x 107 150 1x10%Y7 35 gold
1x10%7 150 2x1017 35 purple
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Fig. 6. Different ion beam technologies for the
preparation of steel surface layers and the result-
ing structures.

4. AFE—-LIFPVY

A4 YEAB R BE TR & LCHIAT 5550
EDHRTWA, A+ VEABEERIE LA 4 vl
ALEEANKBOLAYHET L HkThok. —7,
AV E—nIF vy BT, TOB#EML Fig. 6 @
AT LICEZREHT O 5. F—o HEirEik e &
A LcBEA LIcASOMRETHS. HEo0HEL
L Ao REOZZEA L, BEOEEhBIET
B5. B, EZ0OHEXER~0HKE LR A 4+ v~
EATHHET, BELE, vz, 7 22
THHETHD. chbOFERECA A vE—n 1%
vvZ, REIF VYV, 453, 73Fv Vv ILE
T3,

Al B2y ZEERIDNIAF VIV —F 4 V7L
Tefigkic Ar RO% A4 viEATSHE Al & Fe of
HAEA T2, 1, ThbORBEBEOBH &Y
TESIEFPHUEBLYTHEA X VEAR L D ZOBHEMN
MEIhB 2 LnBDdbhic. Bie, SEM #5ECclt A
dVEAC X DEEOILANE L FooT B 2 & N
bhic. TORRIAF vE—a i v I/ PEIHH
DEREDARELT, HEH MR LoD EATH
BIERRLTWS,

EAF Iy 7 3% YV I7IWEEEREIVLETFT
S REREE LTER Eh, B ¢-BN ® AIN
ROE|ED BB, —F, WEHMEOHETIL 52100
R M50 g bk, Ti ZBENA A+ vEAR XD TIN
BOBESHB®, ¥ Si ETHIVHbxr v 72
FUDANR Yy BERELAAVEARETE Z L 0 &

— 99



1740 g & M

% 71 & (1985) H15%

Table 2. Case studies in ion-implanted tools
(from Zymet inc.).

Lifetime

Material ;
increase

Application

Copper rod finishing rolls H-13 steel 3x
Thread-cutting dies M2 high-speed steel 5%
Phenolic resin taps M2 high-speed steel 5%

Paper slitters 1.6%Cr, 1%C steel 2X
Injection molding nozzle Tool steel 4%
Injection molding screws  Tool steel 4%
Injection molds Tool steel 4
Scoring dies Tool steel 3x
Plastic calibrator die Tool steel 2x
Plastic profile die Tool steel 2X
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