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KIS @ Axe [2500-2000 BC]

Composition, mass %

Cu As Sn

98 1.7




KIS @ bangle [2500-2000 BC]

Composition, mass %

Cu As Sn

89 1.9 8.7







XT3 HTOFEER (SEMEDXICLB)

SHES i W%
Fe Cu As Sn Pb
No.1 bowl 0.4 0.3 88.6 1.4 9.3 0.0
C Nz owt ol RGN REERN RPN o0
No.3 bowl 0.2 0.3 88.8 1.1 9.6 0.0
No.4 bowl 0.3 0.2 90.6 3.0 R 0.0
No.5 bowl 04 0.2 91.5 2.0 6.0 0.0
No.6 dish 0.7 0.6 &87.3 0.0 11.3 0.0
No.7 bowl 0.7 0.5 91.2 0.0 7.7 0.0
No.& bowl 0.6 0.2 89.6 0.0 9.7 0.0
No.9 bowl 0.1 0.3 91.9 0.0 V7 (0X0)
No.10 bowl 0.2 1.0 92.2 0.0 6.7 0.0
No.11 bowl 0.2 0.8 91.3 0.0 7.7 0.0
No.12 bowl 0.6 0.1 914 0.0 79 0.0
| No.13 bowl 0.2 0.0 89.6 0.8 8.7 0.7
vl TN TR EEEEEEE s 00

No.15 bowl 1.2 0.3 89.7 0.0 8.8 0.0
No.16 bowl 0.2 0.8 91.3 0.0 7.7 0.0
No.17 bowl 0.4 0.1 90.0 0.0 9.5 0.0

No.18 bowl 90.3 0.0

1.1 0.5 8% 0.0
SNl bewl 00 00 820 00 180 00
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Mirrors Chemical compostion, mass %
Cu AS 3n Sb

1545 : : 56 0.2 40 0.3

254% : : 55 0.3 38 0.2
35tR . : 54 0.3 4] 0.3

4548 . . 62 0.1 33 0.3
5515 . . 57 0.3 37 0.4
648 . . 48 0.5 40 0.5
VA=t ] . . 61 0.4 31 0.3
8545 . . 50 0.4 41 0.3
oS48 . . 56 0.3 36 0.3
10547 , 57 0.3 36 0.3
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lead

tin content: 32-33%
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Cu-225n-SES Cu-285n-5Pb

¥ERKAE : a. a+86EAT. lead MRk, 6. a+8HAMT. lead
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- Ve(a)p(a)x100
L (s Ve(a@)p(a)+Ve(E)p(E)+V(Pb)p(Pb) D
e V+(E)p(E)x100
Ms(E) = S D@V, (B)pB) 7, PP (FD) e
M (Pb) = V¢ (Pb)p(Pb)x100 5

Vi (@p(@)+Vy (E)PE)+V (Pb)P(Pb)

xo: FHPSHEE. x. : ETTPSHEEE T D E.

0— 100—
Mf(Cu) =101_00x“Mf((1) +1_OOxe M¢(E) ..@
Mf(Sn) 100Mf(a) o 100Mf(E) S,
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2 V£(8)p(8)x100
L )= V¢(8)p(8)+V¢(E)p(E)+Vs(Pb)p(Pb) .+ ®
e V(E)p(E)x100
M) = S+ Ep @+, PORED) i
M (Pb) = V¢ (Pb)p(Pb)x100

V;(®)p@)+V(E)p(E)+Vy (Pb)p(PD)

xo: HHPSHEE. x. : HTTPSnEE LT D E.

- 100— 4. 100_x
Mf(Cu)=1°1°—OOxiMf(5) == My (E) ...®

Mf(Sn) 100Mf(5) 100Mf(E)



Cu-xSn-SPb#ma DR S
PR UICE=E

xa: 15 mass%. xe: 27 mass%. xo:32.5 mass% &< U CEt &

Sample Method* Area fraction of each phase, % Cu Sn Pb
eutectoi lead
d
Cu-15Sn-5Pb M 23.4 2.3 . 17.4 3.0
C - - . (14.7) (5.0)
Cu-18Sn-5Pb M 31.2 3.9 . 18.0 5.0
c - : (17.6) (4.9)
Cu-20Sn-5Pb M 2.4 . 20.3 3.1
C - : (19.6) (4.9)
Cu-22Sn-5Pb M 2.7 . 22.0 3.5
C - . (22.2) (4.9)
Cu-255n-5Pb M 4.7 : 23.8 6.0
C - : (24.5) (4.9)
Cu-28Sn-5Pb M 4.0 . 27.8 5.1
C - . (27.5) (5.3)

*M: calculated value fromMicrostructure C_Chemical analysis ( ICP )
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(a) 13. 3 OC/sec (e) 1.1 °C/sec
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