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Study on Microstructure Evolution and Mechanical Properties of
Pure Platinum during Plastic Processing
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Abstract: The microstructure uniformity of target directly affects the quality of the sputter films of
semiconductor integrated circuits. The evolution of microstructure and mechanical properties of pure Pt
during unidirectional cold rolling and heat treatment were studied by optical microscope, X-ray diffraction
(XRD) and microhardness tester. The results showed that the microhardness of pure Pt gradually increased
with deformation, and that the grains were also elongated along the rolling direction. Pure Pt with a
unidirectional cold rolling deformation of 80% was recrystallized after annealed at 450°C, resulting in a
fine equiaxed crystal with an average grain size of about 41 um. As the annealing temperature increasing,
the grain size increased and the microhardness decreased. The preferred orientation of the lattice planes
transformed from (111) and (220) in cold-rolling state to (200), (311) and (220).
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Fig.1 The metallograph of pure Pt in cast and unidirectional cold-rolling states



3

VR

SUAAAE S N o R A TROW S5 R 838 e ) A PR REIT 13

2.1.2 FOYEA)

B 2 RS A RIA LR TE 8 T XS4k
AT IR, % o T 7 S O e 5 o 2L ) A T 1 1
T

(111
200)

b L (JL (220) (311)(222)
CR10% | K J| A
CR20% A A
craov | | ) N
CR60% J J\ Y
CR80% 1 \

1 " 1 1 "

40 60 80 100

200(°)

Bl 2 AR RARREAH X SHERATH EW
Fig.2 XRD patterns of pure Pt in cast and

various cold-rolling states
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Tab.1 Relative peak strength of XRD diffraction peaks of pure
Pt in cast and various cold-rolling states
T SR AR X 8 /%
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(222) 12.0 8.1 55 79 62 59 116
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Fig.3 The orientation factor L(hkl) of the lattice planes in cast

and various cold rolling states of pure Pt

H I 3 AT, BEELHIAS T RIG N, (220) 4 TH HY
FERT—E KT 0, WAFERREA; (1) 5%
T B 1) 5 R 7 B L o AR T 3 I e is /N J5 3 K, 7
BEASFIEL AT TN 80% M KT 0, SHEALHLA,
(222) ST EL A FE R 7 — BN T 0, dl i H B/
G TEFLHI AT BN 20%K B a B K1 KT
0, EIFMEA, FLEBILEKRNT 20%0, BEAE
TE S PR3 0 v B2 DR 0 ek /N, B TR AR TRIAEAE 3
AR 1) A8 S TE B H A 2 IR 2R /N5 (200) b T
TEHLHIAE T 5K T 20% ] |56 7% T £ 34 I Y [ 2 ] 1
R, IR, TEARTE RN 80% i B n) & ]
TXPRZEANT 0, HEUMERAZ /N, (11D)FI222)8°F
AT AT, RFE O SR T T BRI R T
FER, ATHHVER a8 A, ey FE 0 & i i R R /)N
fn B2 BN, ATHERSS . TG u(111)
F(222) AT S o B 2 5o



14

pe.

40 35

2.1.3 DARRENE

P 4 D9 S [ 2L ) 2 L T R 11 S AR %
B 4 rp AR B B A LA TR B g N, 55
BRLT]H 45 OB i TR i 2R ke 35— 250, L)
AT i SR AR ) R AR R AT RS L A
VA S A T BT 5 2 PR 3 RN R A 32 RS
2.2 B k#sbE
221 OIS

BIREEA LIS FE IR HTIRTE T T5afk, A7
fiti T —E MM R (R NH B RE, 20
PR 1, 7 G SR KA R AR5
/NSRS . B S N TE RN 80% A EA/EAN )
B T IR JORTF I RIS .

200pm

1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90
Rolling reduction /%

Bl 4 ZiHFSSARR IS EHERE

Fig.4 Microhardness of pure Pt in cast and various cold-rolling states

(a). 350°C; (b). 450°C; (c). 550°C; (d). 650°C
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Fig.5 The metallograph of pure Pt with 80% cold-rolling after annealed at various temperatures for 1 hour
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Tab.2 Relative peak strength of XRD diffraction peaks of 80%

cold-rolling pure Pt in various annealing states

T U RN 5 EE /%
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04-0802 Lz Bk Bk Bk Bk

(111) 100 100.0 100.0 100.0 100.0 100.0
(200) 53.0 46.1 574  88.1 952  94.6
(220) 31.0 26.2 41.8 488 449 450
(311) 33.0 7.3 386 600 586 616
(222) 12.0 11.6 9.5 14.1 14.2 11.7
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Fig.7 The orientation factor L(hkl) of the lattice planes in

various annealing states of pure Pt
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