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Abstract: Heat and mass transfer affect growth rate and properties of diamond films in hotfilament
chemical vapor deposition reactors. Thermal transfer in three ways (conduction, convection and ra—
diation) was analyzed and the temperature fields were also numerically calculated in this paper.
Conduction is the dominant mechanism in gas—phase thermal transfer, while the temperature field
on the substrate surface is determined mainly by radiation from the filament. The growth rate and
microstructure of the diamond film prepared by HFCVD method is related to the temperature field
on the substrate surface. Large-area temperature field of high uniformity, which benefits to the
growth of diamond film in large scale, can be obtained by using multi-{filaments.
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Fig.4 SEM morphology of diamond film  (a) center region; (b) inside edge; (c) outside edge
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Fig.5 T emperature distribution in multifilaments CVD  (a) alongx axis; (b) along y axis
3
(1) [1] W A Yarbrough, R Messier. Science, 1990, 247: 688—696.
’ [2] E Kondoh, T Ohta, T Mitomo, K Ohtsuka. J Appl Phys, 1992,
72 (2): 705—711.
) [ 3] M C M cMaster, W L Hsu, M E Coltrin, D S Dandy. J Appl
(2) Phys, 1994, 76 (11): 7567—75717.
[4] G C Chen, C Sun, R F Huang, LS Wen, D Y Jiang, X Z Yao-
2
J Mater Res, 1999, 14 (8): 3196—3199.
[ 5] K Tankala, T DebRoy. J Appl Phys, 1992, 72 (2): 712—718.
(3) ) .16 , , ., 1998, 4 17—22.
[ 7] F P Incropera, D P Dewitt. s s
[M] . : . 1985.

[ 8] S JHarris, AM Weiner, T A Perry. Appl Phys Lett , 1988, 53:

1605—1611. (T#% 16 M)



16

/2001 11

Fe

300 ,
350

50M Pa

(1) X , Al-17Si-6Fe-
4. 5Cu-0. SMg¢ T6 Al,
Si, AlsFeSi, Al7Cu2Fe, Al4Cuz2M gsSi7 ,
, T6

?

(2) )

(3) )

300 ,

[1] N Amano, Y Odani and Y Takeda. MPR, 1985, 11: 642.

[2] T Yamauchi, T Ohnaka, S Kawamoto and T Fukusako. Mater
Trans JIM, 1986, 27: 187.

[3] I Yamauchi, T Ohnaka, S Kawamoto and T Fukusako. Mater
Trans JIM, 1986, 27: 195.

[4] N Amano. Y Odani. Y Takeda and K Akechi. MPR, 1989, 3:
186.

[5]  J Zhou, J Duszczk and M Korevaar- J Mater Sci, 1990, 8: 91.

[ 6] P Todeschni, G Champier and F H Samuel. J] Mater Sci, 1992,
27: 3539.

[ 7] J L Estrada and J Duszczk. J Mater Sci, 1990, 25: 886.

[8] JZhou, J Duszczk and M Korevaar. J] Mater Sci, 1991; 26: 824.

[9] J Zhou, J Duszczk and M Korevaar. J Mater Sci, 1991, 26:
3041.

[10] J Zhou, J Duszezk and M Korevaar. J M ater Sci» 1992, 27:
3856.

[11] R M Gomes, T Satot. H Tezuka and A Kamio. Mater Trans

JIM, 1998, 39: 357.

[12] R M Gomes, T Satot and A Kamio- Light Metal, 1997, 47:
90.

[13] T S Kim, S JHong, W T Kim and C W Won. 1998 PM World
Congress Light Alloys, 1998: 319.

T S Kim, S JHong, W T Kim and CW Won etc. Mater T rans

JIM, 198, 39: 1214.

[ 14]

2000-09-13; : 2001-04-15
(196259, , ,

(150001) .

(L35 24 M)

[ 1] SKajiwara. Characteristic feature of shape memory effect and re—
lated transformation behavior in Fe-based alloys [J] - Materials
Science and Engineering, 1999, A 273-275: 67—68.
[2] T W Duering. Application of shape memory [J] . M aterials Sci-
ence Forum, 1990, 156-58: 679—692.
[3] H Tanahashi, T Maruyamaand H Kubo. Applications of Fe-Mn—
Si Alloy for Pipe Joints [J] - Trans Mat Res Soc Jpn, 1994, 18B:
1149—1154.
[ 4] , , . Fe-Mn-Si
[J] . , 1997, (8): 8—9.

[ 5] K Nagaya, Y Hirata. Analysis of a Coupling Made of Shape
Memory Alloy and Its Dynamic Response Due to Impacts []]
. Journal of Vibration and Acoustics, 1992, 114: 297—304.

(59801005)
2000-10-28; 2001-0626
(1963, R ( ).

56* (300130)

(L#&% 34 )
[9] C Wolden, S Mitra, K K Gleason. J Appl Phys, 1992, 72
(8): 375-3758: 3750—3758.

[ 10] , , , 1996, 10 (2): 151—
156.

[11] ) , , 1998, 27(2): 126—
131.

[12] JuJH, MoY W, Huang X Q, Xia Y B Journal of Shangh ai

University, 1998, 2 (4): 337—341.
| 13] J Yu, R F Huang, L Sh Wen, Ch X Shi, M ater Sci Eng (B),
1999, 57: 255—258.

(59976038)
2000-11-28; : 2001-03-09
(1976- ), ,
323- 135 (230026)




