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Table 1 Conditions of samples

No. Sample Condition before DSC Condition of DSC Remarks
1 FepsCuy Nby By Siy s Original amorphous Increasing temperature rate of 20°C /min
' ] Same sample

2 Feqs ;Cuy Nby By Siys 5 DSC treatment Repeating DSC
3 Feys.5Cuy Nbs By Siys 5 Annealing(T=500°C) Increasing temperature rate of 20°C /min
4 Fepy 5 Cuy Nby By Siys 5 Shock treatment Increasing temperature rate of 20°C /min
5  Fes5Cuy Nby By Sips s Annealing + Shock Increasing temperature rate of 20°C /min
6  Fes s Cuy Nb; By Siyg 5 Annealing+ Shock Increasing temperature rate of 20°C /min
7 Fers Bis Sig Original amorphous Increasing temperature rate of 20°C /min

) ) Same sample
8 Fe;sBis Sig DSC treatment Repeating DSC
9 Fers Bis Sig Annealing(T=480C) Increasing temperature rate of 20°C /min
10 (Feo. 90 Moy 01 )75 Bi3 Sio Original amorphous Increasing temperature rate of 20°C /min
11  (Feq 99 Moy 01 )75 B3 Sig Shock treatment Increasing temperature rate of 20°C /min
12 Feys 5 Cuy Nby Bg Siys 5 Original amorphous Isothermal DSC (T=520C)

) . ) o Same sample
13 Fess.5Cu; NbsBySijs 5 DSC treatment(T=520°C) Increasing temperature rate of 20°C /min

14  Fess 5 Cu; Nbs By Siys 5 Original amorphous Increasing temperature rate of 20°C /min
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Fig.1  Curves of DSC scans(illustrating in Table 1)increasing temperature rate of 20°C /min
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Table 2 The data of DSC

Curve Number The 1st peak The 2nd peak
of Remarks
No. pealk Ta/CC) Tw/CC) Ty /CCH) Qi/U/g) To/(C) T,/CC) Tp/CCH Q/U/g)
1 2 557 564 597 41.51 684 695 712 36. 06 Same
2 0 sample
3 2 551 564 590 32.38 683 695 711 29. 21
4 0 — — — — — — — —
5 0 — — — — — — — —
6 0 — — — — — — — —
7 1 557 565 628 7.72 — — — — Same
8 0 sample
9 1 556 564 626 7.18 — — — —
10 2 531 553 — 102. 00 — 589 614 —
11 0 — — — — — — — —
12 1 — — — — — — — 0.29 Same
13 2 568 600 647 0.99 686 687 720 1.16 sample
14 2 547 565 632 14. 21 677 695 716 5.32
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Table 3 Fraction, period and rate of crystallization

DSC eurve Heat of crystallization Fraction of Remnant of Period of Rate of
Yo, Q/J/®) crystallization amorphous crystallization  crystallization
Qr Qr.p 2 (%) y(Y0) o/ ($) R/(s™D)
1 77.55 ~100 0 483. 00 3.5X107°
2 0 0 - 7
3 61.59 — 79.42 — 480. 87 2.1X107°
4 — ~100" ~0 107" ~10""° 10' ~10°
5 — 100" — 107" ~10"" 10" ~10°
6 — 100" — 10 *~10 ¢ 10* ~10°
7 7.72 2100 ~0 212.67 4,7X107°
8 0 0 — — —
9 5. 28 — 211.11 4,7X107°
10 102. 00 ~100 ~0 250. 08 9.0x10°*
11 0 0 100" =0
12 0.29 — — — ~120. 00 0.3X107°
13 2.13 — — 456. 63 2.2X107°
14 19. 52 — — 510. 87 2.0X10°¢

* Fraction of shock wave crystallization(x,)
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SHOCK WAVE CRYSTALLIZATION OF AMORPHOUS
ALLOYS FeSiB,FeMoSiB AND FeCuNbSiB

ZHAO He-yun,KAN Jia-de, WANG Hai, LIU Zuo-quan

(Department of Materials Science and Engineering ,

Yunnan University s Kunming 650091,China)

Abstract; Shock wave and annealing crystallization of amorphous alloys FeSiB, FeMoSiB and

FeCu

wave

NbSiB were investigated by isothermal and non-isothermal DSC technique. It is found that shock

crystallization is very perfect (fraction crystallized is very close to 100%) though the period of

crystallization is very short ,only about 107 °~10"% of annealing’s. Produced phases are different from

the p
solid

arent phase in structure and composition, shock wave crystallization is similar to the diffusion

state phase transition in form,however,it is very difficult to explain the high velocity of transfor-

mation by the diffusion theory of solid state phase transition. Shock wave crystallization of amorphous

alloy

is a new method.

Key words: amorphous alloy;shock wave;shock wave crystallization



	zhys
	zhy

