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Ä-ÅºÉ (JF-10). 2003 c�â�½~-Å���n

JÑ#.���ñ°Ä�{,¢�¿é JF-10 -ÅºÉ?
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U?. #.���ñ°Äì¤õ/Jp
 JF-10 -

ÅºÉ�[�p�(�Á�í6¬�ÚºÉ�°ÄUå

(o§ 8 000K!oØ 800 ��íØ (8.106×107 Pa)!Á

��m 3∼6ms). Á�(JL²: �­.þ���gd¹

l°Äpó-ÅºÉ (HIEST) �', JF-12 -ÅºÉº

Ý==´ HEIST � 1/3, �´Á��mò�
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�Á�í6�¬�Ð!°ÄUår!$1¤^$!C��

5Ud�'p. 3k?�ñ°ÄEâ�| e, Cüc5
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���)äã, ^u?�Ú\�-Å+S�p�(�í6.

²L 3 c��ïó�, ï¤
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Ä)ä+ (JF-16). 2006 c�5UÁ�(JL²: A^

JF-16 )ä+¼�
6��L 8 300m/s, í6·Ø��

0.2 bar (2×104 Pa), oó�3 35∼40MJ/kg �m, Á�

�m� 50∼100µs �4p�(�Á�í6. ¢�¿�ñ

°Äpó)ä+Eâ�uÐ?�ÚJp
·Ip�(�

6Ä��[Uå, �(S&ÿìÚ;�ì��í2\¯K
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æ&¬=�ÆA^gd¹l°ÄEâ�mÐ
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JF-16 � X X�ÓºÝ�)ä+�', Á�í63­½

5ÚÁ��m�¡Ñäk���`³.
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5U�K�. AO­:/©Û
�gÅ!�ñ��Å!

-ÅºÉ¿Ü��ëê!\�-ÅP~�Ì�K�Ï�,

)û
ï�#.ºÉ¿¢yÙ�OíÄ5U�'�Eâ.

2007 c, 3o� 28m � º�.ºÉþ, ¼�7¿o§

2 200K∼3 000K!Øå²��m�� 13.5∼16.5ms �n
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ëê. ïÄ(J�y
#.-ÅºÉï��9�'

�Eâ, �uÐ “Eyp�(��1^�-ÅºÉ” C½


Ä:. #.-ÅºÉäkEy�1êâê 5∼10 �p�
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¢�¿A^pó-ÅºÉ, mÐ
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xz/�xz9¡96Cz�é'¢�. Á�A^
��

é¡ð)/�., Ù�ý�xz9¡, ,�ý��xz9

¡. A^Ó��96Daì, 3�gºÉÁ�¥�±¼�

ü|äkûÐ�'5�êâ. 3 7 800K 56o§�^

�e, ¢�¿é©O� 0◦!5◦!10◦ �Hº�?1
 3 |

íÄ9¢�. Á�(JL²: 3�«ØÓHº�Ýe, x

z��xz9¡�96þ�Xÿ: �¥cp�$�k

5ÆCz; 3Ó«xz5U9¡��Ó �þ, 96�X

Hº�ÝO\
O\; Ò�xz�xz9¡�'
ó, �

xz9¡96'xz9¡kü$�ª³, 
�ù«ª³�

²w§Ý��ÿþ:� �k'. 3xz9¡96p�/

�, ù«eüª³�\wÍ, �±p� 30%.
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¢�¿'uý¢íN�Aé�1ì:�åÝK�5Æ

�ïÄ���
­�?Ð. íÄåÁ�A^¥IíÄå�.

�?1
 30 gºÉ¢�. 37¿oó'��C�^�e,

æ^�íÚ�í�¢�íN�, ÿ��¶�åÚ{�åp

u±�í�¢�íN��¹, Ø%ål�.ºÜ��±�í

�¢�íN���, �´:�åÝ%�±�í�¢�íN�

�. ¢�êâ¤¥yÑ�5Æ5, �NÑ
ý¢íN�^é

�.íÄåA5K�. �â¢�ÿþ�{�åÚ:�åÝO

����Ø%Xê Xcp/L ©Û��, �±�í��¢�í

N�, 3oó�$�^�e (H0=10.33∼10.38MJ/kg),

Ø%Xê�ÃÅê�)�~�C; 
3oó�p�^�e

(H0=15.69∼15.94MJ/kg), Ø%Xê²w lÃÅê�

), ¿�Ø%Xê�Xgd6oó�,p
ü$. d	, 3

�$�oó (H0=10.13∼10.76MJ/kg) ^�e, ±�í

�¢�íN�±�í�¢�íN��Ø%Xêp; 
3�p

�oó^�e (H0=15.42∼15.94MJ/kg), ±�íÚ�í

�¢�íN��Ø%Xê�~�C. ùl,���Ý�NÑ


ý¢íN�AéíÄå�K�.
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Á�êâ�^uu�p§íNzÆ�A�.�O�§S

��(5. 3ºÉÁ�G��7¿oØ 19.6MPa!7¿

o§ 7 920K!oó 15.5MJ/kg!gd6�Ý 5 km/s �
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�(�-�5U`z¢�ïÄ. 3êâê 2.5 � 3.0 �
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U

?-�¿5U��«��. �ÏLÁ��y
3 4.1MPa

Øå9 950K §Ý±þ, -�xz�)zÆ9����
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EâïÄ¥% (United Technologies Research Center,
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�ºÝ$�Ý6Ä�ïÄ¥, ^��ê��[�Ak

Û (direct simulation Monte Carlo, DSMC) �{�[


��+ (úÜpÝ� 20µm) S�6Ä. �[(JÄk

ÚÁ���þ6þ9 N-S O�(J?1
é', ïÄ(

JL² DSMC �{�¢�(Jk�C���5. d	,
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%�-�:»ò�A5ïÄ. 3 JP10 Úuh:»A5-

Å+¢��Ä:þ, ?�Ú¢�ïÄ
7�!CH3NO2!

CH2Cl2 éþãü«;.p%ê%�-�:»A5�r
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