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Abstract: In order to measure the temperature of the medium and detonation products under impact

and compression conditions, an optical measurement method is chosen in this paper. According to the

principle of optical temperature measurement, how to use a pyrometer to measure the temperature of

detonation products in experiment is described. Through the comparison of the temperature distribution

curves of detonation products obtained in experiment with the theoretical ones, the feasibility of this

method is verified.

Key words: optical temperature measurement; colorimetry; optical pyrometer

1 �{̀_�?���6I8�z�	.kNP��#{\N(f����#N<i�ipp℄{P +\9�ÆA�#SEs8���	.kNÆZ�dW�J'�N1� sN8���	.kNkEe6V#�dW`U�\�_77'Z�e6Yi�B��Nyq$��x[8	 *Z�#<WMN�	�68�dW+\���TW>'(%{�eb�̀
_DKT�+\NxN��f.O�B?p�N
%����%{�b8�+\eq8��?�
2 1v�e�I{�+d [1] eb/\����vw[�Wb���b�^db�j�dWb�{�vN\�S�8XI~#7NbPP�[*�8�?b-IH+j�K`^sDzs\!Nm9{1Q7�H(%��b��k~}	2008–09–01pu	|	XkZ�T9�ÆoP (2007012003)��rt	�gJ (1980 —— ) �Q�Xk}SU�^\�yB)p/���jHyB�

Infrared (monthly) / Vol.29, No.12, Dec 2008



16 �  2008 � 12 $��b'�La�{��eb�nbuB�j�Tk�N�.�+{1�T"2Nj��W+�T{1Nj��W8��/�QMK�+{1NdW��RIx$t;N�K��Kj�N�Wh$yq$`
I(λ, T ) = ε(λ, T )C

1
λ−5[exp(C

2
/λT )− 1]−1 (1)� exp(C

2
/λT ) ≫ 1 �6$ (1) H+�`a^j�Th�

I(λ, T ) = ε(λ, T )C
1
λ−5 exp(−C

2
/λT ) ≡ εJ(λ, T ) (2)

3 �<t�:℄E�I*'zC
3.1 m�j�qe
�X%��bH�[�	.kNdW8�+\�yo4!�I��!u�X%{�rd%H�3D<shJ�{�rd%N{RP�0,qQHÆj��WP�`0,qQNRÆ���RÆ�� V +j��WNyq`

V = KI(λ, T ) (3)$I�13 K +"2�?.���o�j{}T�iP!;(y�+dWjy�HN�T�!�Q�T�.H+{1+�T{1Nj��W8��/�HM�
V

V
0

=
I(λ, T )

I
0
(λ, T )

=
ε(λ, T )

ε
0
(λ, T )

exp

[

c
2

λ

(

1

T
0

−
1

T

)]

(4)$I� T
0
`�T{1dW� ε

0
(λ, T

0
) `�T{1a�i�u.�$[Y[3�

ln

(

V

V
0

)

= ln
I(λ, T )

I
0
(λ, T )

= ln
ε(λ, T )

ε
0
(λ, T )

+
C

2

λ

(

1

T
0

−
1

T

)

(5)X%"L"23B8�!��\; ln(V/V
0
)−

λ−1 �v��H+{1N{�l��K��Kj�h$�\;N�v#`�MAv���i`
tan Φ = C

2

(

1

T
0

−
1

T

)

(6)

1C` ln[ε(λ, T )/ε
0
(λ, T )] �C��;$ (5)N�v�AHN�$ (6) %=;H+{1NdW

T �'*I�rd%�A!�C{+\�s"2Nj��W�_�MK�MAvD��\[A#P"2N!��J7GKG!�M-"�#H{MK[ÆMmN2~�B�`_,�+\qQNm-��\A*�"�N>�m-�H#%\NL{�rd%�
3.2 f�dm�j�qe�wbzhg�vx�rd%(`�9�dNLP�L�'*5NL{�rd%C(4�?�)TH+{1a�i ε NM-s�'{+\�dW�_\NLrd%#JH��T�NdW3B�_
�{MK�	.kN6 a�i�B�H(%\NLrd%N3B>Teb [2] 8��?�u� n sNLNv℄"2h ` λ

i
(i =

1, 2, · · · , n) �[#* λ
i
N=!j��W#`$

(2)r1N I(λ
i
, T )�'w#"2j��WN+\B` I

i
�[;�)-)T` ∆

i
�

εJ(λ
i
, T ) − I

i
+ ∆

i
= 0 (7)<W� I(λ

i
, T ) = εJ(λ

i
, T ) �X%Z}`5b�3 ε � T �!`

∂

∂ε

(

n
∑

i=1

∆2
i

)

= 0 (8)

∂

∂T

(

n
∑

i=1

∆2
i

)

= 0 (9)HM�
ε =

n
∑

i=1

I
i
J(λ

i
, T )

n
∑

i=1

J2(λ
i
, T )

(10)

ε =

n
∑

i=1

λ−1
i

I
i
J(λ

i
, T )

n
∑

i=1

λ−1
i

J2(λ
i
, T )

(11).[$SG�3� M ε � T B�
3.3 �hg�vU 1`!�QE++*qQN%�U�nqQN�%�B [3] '�Yj�+d#/N��/T�(%{�qQ3y!0,j�{\��Æ%

Infrared (monthly) / Vol.29, No.12, Dec 2008



� 29 ��� 12 � �  17{RG+�.{��P�3R���3.n��?:t>TRe�<%= HMKkK�qNdWh$�4!� [4] I�\NLrd%HN�{t(�?.{{\�{RP�.-H
%rauW{R�7z����uBH+{1Na�{�d_DT�v℄"2'o�j{}KG�
{t�+H+{1A0^��<�H��?.{��NHG��̀ _��{t��GS#:\#+�+�~0=�Z�Q4�8)���)�N�L��Y��#.�8)���):3=J�<�H{<J�9�"j�B53No��
V 1 "�RF,,+rR&�VX%�1!�QEMKN TNT �8.kN{j��W'fU�U 2 B%�

V 2 TNT 9��9/lO|k�	X[U 2 8�>T�HM TNT 8��	.kNdWh$�v (�U 3 B%) �'U 3 H?�4P�"2M-s�[*�	.kNdW> *��N}h�N�%=BM

KN�v+!�+\BMKN�v��g��B_�>_n!�ebNH���

V 3 TNT 9��
/lOeX��V
4 >O�B��+d/T�N�+\�	.kNdW����MK_dW> *��Nh$�v�#%\NLrd%8�+d!%Z}`5b>T3B�MKN2~+!�2~��09�>v�1ebH�nX�	.kdW+\N���J�C4��hJ��3D����	IN8��.k'�s Jh$N6EdW0�w�&hH{'g��N�ÆCP~3�sIdN�K��K�!
#Fg{j�4N�#8���K.k�N_4H�?.4H (�L�{tP) �ÆN�h$�4Tk�H{(�+��5Æ#8�%(�+d;WeqN�?�ax��
[1] \O��V)�\�K�eX,℄$0O[�UF�I-,"&,e$0 [J].VU����2001, 22(8):

1–7.

[2] ?|q�V4b�F=t�Q�℄|�k�,eUlW2 [J]. &℄��� 2002, 23(4): 248–250.

[3] |YE��PH�:���|�,e$0JOlU0U [J]. Z� 2006, 27(10): 1–4.

[4] *�`����k�,e&4O$&�� [J]. L6UwE���� 1998, 14(2): 56–58.

Infrared (monthly) / Vol.29, No.12, Dec 2008


