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ABSTRACT The texture, macro–residual strain and graphite content in CVD free standing diamond
films were investigated by X ray diffraction. The Young�s modulus in different directions of the films
were calculated based on phenomenological theory and orientation distribution function (ODF). Results
show that the Young′s modulus and the residual strain in CVD diamond films are anisotropic because of
texture. The increase of methane concentration induces the variation of texture component density, which
increases the Young′s modulus, so the residual strain decreases; on the other hand, the increase of impurity
content enhances the residual strain in the films, but the effect of texture is dominating. The texture in
CVD diamond films could be adjusted by adjusting fabrication parameters of diamond films, so the residual
stress can be regulated.
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Fig.1 Macro–texture in diamond films (ODF ϕ2=45◦ section, density levels: 1, 2, 4; the density levels

in shadow regions are below one) (a) sample A, (b) sample B, (c) sites of orientation lines
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Fig.2 Average density distribution of macro–texture

components in diamond films
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Fig.3 Elastic strain distribution in different direc-

tions on diamond film surface
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Fig.4 Young′s modulus distribution in different di-

rections on diamond film surface

h D 0 6  ! �  = � 0 1 A 900∼
1250 GPa[20].  !���'k�XY8C b, b)
��'% sp2 $ sp3 C—H l ��*) [12,13], $=

�f�X" !� C—C l =�f�, mX#��

=�01 [6,23,24]. ��'n !�il !jIb9
 %k;�$bc�)c o?b9L1':2�
� =�01mX [25]. !2Fp, mde991'
OL; =�01, (K 4) *-"��ENnl=
�01,. 1A99a.#��'1=� o71
',K 4Fp;995 !���=�01'1=�
 .#. 06 !��� =�01a'%�/1

6f=�01q�M? bj, 12��=�01r
"d6/=�01 Q+,#QZ,>:. A6lq
'?98C \-T,#��99, )2J��R?
 '*1E=�01)+ 6/�*1 /1HC

ci, c+#=�01, 14(mX=�*,1. �

Q, Ub χ Y c+, =�01$=�*,a�F 
,�ZU:[O#=�01c+<(*,1 `Z.

2.4 )*+S,2Z34A&BCDE5FG
K 5'i 2θ=43.87◦ @7sA !� {111}

6?@7sV, $- A�A%�6? @7s, K

':Q;#�A'@7s5* 6?%@7Y.F%
G;, EN B '�A@7CC+"EN A, +[O 
!���� �Ak1Ub?98C\-4\-.



1 � CB>E: DCF CVD EFG�D?H:IGHJKI@ 351 � CB>E: DCF CVD EFG�D?H:IGHJKI@ 351 � CB>E: DCF CVD EFG�D?H:IGHJKI@ 35

1 5 �D?H:r?gshim
Fig.5 Graphite diffraction spectrums in diamond films (thick line: sample A, thin line: sample B)
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