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7KH�ZDUKHDGV� VXFK�DV�PLVVLOHV�DQG�DUWLOOHU��VKHOOV�KDYH�D�FHUWDLQ�VSHHG�

RI�PRWLRQ�GXULQJ�WKH�H[SORVLRQ��7KHUHIRUH�� LW� LV�PRUH�SUDFWLFDO�WR�VWXG��

WKH�H[SORVLRQ�GDPDJH�RI�DPPXQLWLRQ�XQGHU�PRWLRQ��7KH�GLIIHUHQW�VSHHGV�

of�the�projectiles�have�a�certain� in�uence�on�the�temperature��eld�gen�

HUDWHG�E��WKH�H[SORVLRQ��,Q�WKLV�SDSHU���872'�1�LV�XVHG�WR� VLPXODWH�

WKH�SURFHVV�RI�SURMHFWLOH�G�QDPLF�H[SORVLRQ��,Q�WKH�H[SHULPHQW��WKH�717�
VSKHULFDO�EDUH�FKDUJHV�ZLWK�WKH�717�HTXLYDOHQW�RI�����NJ�DQG�WKH�SURMHF�

tile�attack�speed�of�0,421,675,1020m/s�were�simulated�in� the�in�nite�air�

domain.�The�temperature��eld�temperature�peaks�and�temperature�decay�

ODZV�DW�GLIIHUHQW�FKDUJH� UDWHV� DQG� WKH�PXOWL�IXQFWLRQ�UHJUHVVLRQ� ILWWLQJ�

PHWKRG�ZHUH�XVHG�WR�TXDQWLWDWLYHO��VWXG��WKH�IXQFWLRQDO�UHODWLRQVKLS�EH�

WZHHQ�WKH�WHPSHUDWXUH�DQG�SHDN�WHPSHUDWXUH�FRUUHODWLRQ�FDOFXODWLRQV�RI�

VWDWLF�DQG�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�ILHOGV��7KH� UHVXOWV� VKRZ�WKDW�

the�temperature�distribution�of�the�dynamic�explosion�temperature��eld�is�

DIIHFWHG�E��WKH�YHORFLW��RI�WKH�FKDUJH��DQG�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI�

the�temperature��eld�is�different�with�the�change�of�the�charge�velocity.�

Through�the�analysis�and��tting�of� the�simulation�data,�the�temperature�

calculation�formula�of�the�static�and�dynamic�explosion�temperature��eld�

LV�REWDLQHG��ZKLFK�FDQ�EHWWHU�HVWDEOLVK�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WHP�
perature�peak�of�the�static�and�dynamic�explosion�temperature��eld�and�

various�in�uencing�factors,�and�use�this�function.�Relational�calculations�

FDQ��LHOG�EHWWHU�UHVXOWV�DQG�PHHW�WKH�DFFXUDF��UHTXLUHPHQWV�RI�DFWXDO�WHVWV�

.H��RUG��

0RGHO�EXLOGLQJ

1XPHULFDO�VLPXODWLRQ

'DWD�DQDO�VLV

&RUUHODWLRQ�IXQFWLRQ�HVWDEOLVKPHQW�

��RUUH��R�GL�J��XWKRU�

Fei�Shang,

0DOH��D��RFLDWH��URIH��RU��PDL�O��H�JDJHG�L��WKH� UH�HDUFK�RI�H��OR�LYH�ILHOG�GDPDJH��R�HU�WH�W� WH�WL�J�D�G�HYDOXDWLR���G��DPLF�

�DUDPHWHU�WH�WL�J�D�G�YL�XDO�D�DO��L��L����HFLDO�H�YLUR�PH�W��

Correspondence�address:�Nanjing�University�of�Science�and�Technology,�No.�200�Xiaolingwei�Street,�Nanjing,�Jiangsu,�210094,�

�KL�D�

��PDLO���KD�JIHL�������FRP���

�LU�W��XWKRU�

�LD�JTXD��:D�J�

0DOH���R�WJUDGXDWH��PDL�O��H�JDJHG�L��WKH��WXG��RI�WKH�GDPDJH�FKDUDFWHUL�WLF��RI�H��OR�LYH��KRFN��DYH��

��PDLO�������������TT�FRP�



�

��R�������������F��R����F����F�����������������������9�O����������VV��������2�����������

��V������������������D�����������V�O����V����� '2,��KWWSV���GRL�RUJ����������IUDH�Y�L������

�����WURGXFWLR�

,
Q�DFWXDO�FRPEDW��WKH�ZDUKHDG�V�DWWDFN�RQ�WKH�WDUJHW�LV�

D�G�QDPLF�SURFHVV��7KH�GDPDJH�HIIHFW� LV�DIIHFWHG�E��

PDQ��IDFWRUV��,W� LV�QHFHVVDU��WR�FRPELQH�WKH�ZDUKHDG�

IOLJKW�VSHHG��DWWDFN�DWWLWXGH�� ODQGLQJ�SRLQW�DQG�RWKHU�SD�

UDPHWHUV��DQG�IXOO��FRQVLGHU� WKH�FRXSOLQJ�RI�WKH�GDPDJH�

HOHPHQW�WR�WKH�JURXQG�RU�WDUJHW��@,��nd�the�damage�element�

LQYROYHG�LQ�WKH�G�QDPLF�H[SORVLRQ�GDPDJH�SURFHVV��DQG�

HVWDEOLVK� WKH�FRUUHVSRQGLQJ�GDPDJH�SRZHU�HYDOXDWLRQ�

LQGH[�WR�PHDVXUH�WKH�GLVWULEXWLRQ�RI�WKH�G�QDPLF�GDPDJH�

SRZHU�ILHOG�RI� WKH�ZDUKHDG��'HVLJQLQJ�DQG�XVLQJ�PRUH�

FRQFHUQHG�LVVXHV�LV�PRUH�SUDFWLFDO�

,Q�WKH�SURFHVV�RI�HYDOXDWLQJ� WKH�GDPDJH�SRZHU�RI�WKH�

explosion��eld,�the�temperature�of�the�explosion��reball�is�

DQ�LPSRUWDQW�LQGLFDWRU���W�SUHVHQW��PDQ��XQLYHUVLWLHV�DQG�

UHVHDUFK�LQVWLWXWHV�DUH�FRQGXFWLQJ�UHVHDUFK�RQ�WKH�WHPSHUD�

ture�test�of�the�explosion��reball.�At�present,�there�are�two�

PDLQ�PHWKRGV�IRU�PHDVXULQJ�WKH�WHPSHUDWXUH�RI�H[SORVLYH�

ILUHEDOOV��GLUHFW� WHPSHUDWXUH�PHDVXUHPHQW�DQG� LQGLUHFW�

WHPSHUDWXUH�PHDVXUHPHQW��@��@�EXW� WKH� WZR� WHPSHUDWXUH�

PHDVXUHPHQW�PHWKRGV�DUH�DIIHFWHG�E��PDQ��IDFWRUV�LQ�WKH�

DFWXDO� WHVW�SURFHVV�DQG�WKH�DFTXLUHG�WHPSHUDWXUH�GDWD�KDV�

��FHUWDLQ�HUURU��VR�IRU�WKH�WHPSHUDWXUH�PHDVXUHPHQW�RI�WKH�

ZDUKHDG�XQGHU�WKH�FRQGLWLRQV�RI�KLJK�WHPSHUDWXUH�DQG�KLJK�

SUHVVXUH�DQG�VWURQJ�VKRFN�YLEUDWLRQ��WKHUH�LV�VWLOO�QR�HIIHF�

WLYH�PHDVXUHPHQW�PHWKRG��DQG�PRVW�RI�WKHP�DUH�FDUULHG�RXW�

E��VLPXODWLRQ��@��VXFK�DV��:X�0HQJ�EDVHG�RQ��872'�1�

YDOXH�WKH�VLPXODWLRQ�VRIWZDUH�SHUIRUPV�RQH�GLPHQVLRQDO�

DQG�WZR�GLPHQVLRQDO�QXPHULFDO�VLPXODWLRQV�RQ�WKH�DHULDO�

H[SORVLRQV�RI�WUDGLWLRQDO�KLJK�HQHUJ��H[SORVLYHV�DQG�FRP�

SRVLWH�DOXPLQXP�FRQWDLQLQJ�H[SORVLYHV��7KH�H[SORVLRQ�

WHPSHUDWXUH�DQG� WKH�H[SORVLRQ� ILUHEDOO�H[SDQVLRQ�SURFHVV�

DUH�REWDLQHG��DQG�WKH��DUH�FDOFXODWHG�ZLWK�WKH�FDOFXODWLRQ�

UHVXOWV�RI�HPSLULFDO�IRUPXODV�DQG�WKH�PHDVXUHG�UHVXOWV�RI�

UHODWHG�H[SHULPHQWV��%��FRPSDULVRQ��LW�LV�IRXQG�WKDW� WKH�

WZR�KDYH�D�IDLUO��JRRG�GHJUHH�RI�DJUHHPHQW��@��=KDQJ�5XOLQ��

&KHQJ�;XGRQJ��HWF��HVWDEOLVKHG�D�QXPHULFDO�H[SHULPHQWDO�

PHWKRG�RI�H[SORVLRQ�VKRFN�ZDYH�EDVHG�RQ�/6�'�1��VRIW�

ware,�ALE�algorithm�and��uid-solid�coupling�theory,�and�

FRPSDUHG�WKH�QXPHULFDO�H[SHULPHQWDO�UHVXOWV�ZLWK�WKH�EODVW�

ing��eld�test.�The�comparison�of�data�and�empirical�formula�

calculation�results�veri�ed�the�effectiveness�of� the�numer�

LFDO�VLPXODWLRQ�H[SHULPHQWDO�WHFKQLTXH��@��&KHQJ��XWHQJ�

XVHG�QXPHULFDO�VLPXODWLRQ�7KH�VRIWZDUH��872'�1�H[SD�

WLDWHV�DQG�DQDO�]HV�WKH�DFWLRQ�PHFKDQLVP�RI�ZDUP�SUHVVXUH�

H[SORVLYHV�LQ�OLPLWHG�VSDFH�DQG�WKH�HPSLULFDO�FDOFXODWLRQ�

IRUPXOD�RI�TXDVL�VWDWLF�SUHVVXUH��7KH�UHVXOWV�VKRZ�WKDW�WKH�

QXPHULFDO�VLPXODWLRQ�RI�WKH�VKRFN�ZDYH�FXUYH�VKDSH��SHDN�

RYHUSUHVVXUH��LPSXOVH�DQG�TXDVL�VWDWLF�SUHVVXUH�LV�LQ�JRRG�

DJUHHPHQW�ZLWK�WKH�WHVW� UHVXOWV�JRRG��@��-LDQJ��DL�DQ��/L�

=KL]KHQJ�DQG�RWKHUV�XVHG�WKH��872'�1�VRIWZDUH�WR�VLP�

ulate�the�dynamic�explosion�shock�wave��eld�of�the�charge,�

DQDO�]HG� WKH�GLVWULEXWLRQ�ODZ�RI�WKH�G�QDPLF�H[SORVLRQ�

shock�wave��eld,�and�performed�regression�analysis�on�the�

GDWD��*RRG�HQJLQHHULQJ�FDOFXODWLRQ�PRGHO��@�

8QGHU�WKH�FRQGLWLRQV�RI�WKH�H[LVWLQJ�WHVW�DQG�WHVW� WHFK�

nology�capabilities,�the�static�explosion��reball�temperature�

WHVW�PHWKRG�LV�PRUH�PDWXUH�WKDQ�WKH�G�QDPLF�H[SORVLRQ��

The�dynamic�explosion��reball�temperature�test�faces�great�

HU�SUREOHPV��7R�VROYH�WKLV�SUREOHP��FDUU��RXW�VLPXODWLRQ�

FDOFXODWLRQ�RI�VWDWLF�H[SORVLRQ�DQG�G�QDPLF�H[SORVLRQ�WHP�

SHUDWXUH�ILHOG�GLVWULEXWLRQ��DQG�EDVHG�RQ�WKLV�� WDNH�PDWXUH�

static�explosion�temperature��eld�data�as�a�reference,�con�

VLGHU�PXOWLSOH�IDFWRUV�DIIHFWLQJ�G�QDPLF�H[SORVLRQ�WHPSHUD�

WXUH�ILHOG��DQG�HVWDEOLVK�VWDWLF�H[SORVLRQ�WHPSHUDWXUH�ILHOG�

Correlation�model�of�dynamic�explosion�temperature��eld,�

DQG�WKH�GLVWULEXWLRQ�FKDUDFWHULVWLFV�RI�G�QDPLF�H[SORVLRQ�

temperature��eld�are�studied�through�this�correlation�model.

,Q�WKLV�SDSHU��WKH�HIIHFW�RI�H[SORVLYH�FKDUJH�RQ�WKH�WHP�

SHUDWXUH�GLVWULEXWLRQ�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�ILHOG�LV�

VWXGLHG�E��PRGHOLQJ�DQG�FDOFXODWLQJ�WKH�VWDWLF�DQG�G�QDPLF�

H[SORVLRQ�E��XVLQJ�WKH�H[SORVLYH�PHFKDQLFV�VLPXODWLRQ�VRIW�

ZDUH��872'�1��7KH�WHPSHUDWXUH�SHDN��KLJK�WHPSHUDWXUH�

GXUDWLRQ�DQG�WHPSHUDWXUH�GHFD��RI�717�DW�GLIIHUHQW�VSHHGV�

ZHUH�DQDO�]HG��7KHQ��WKH�WHPSHUDWXUH�SHDNV�RI�WKH�VWDWLF�

and�dynamic�explosion�temperature��elds�are�analyzed�and�

�tted�to�establish�the�correlation�function�between�the�two.�

7KH�UHVXOWV�FDOFXODWHG�E��WKH�FRUUHODWLRQ�IXQFWLRQ�DQG�WKH�

VLPXODWLRQ�UHVXOWV�KDYH�D�KLJK�GHJUHH�RI�DJUHHPHQW�

���1XPHULFDO�&DOFXODWLR��0RGHO

,Q�RUGHU� WR�DFFXUDWHO��DQDO�]H� WKH�LPSDFW�RI�WKH�DPPX�

QLWLRQ�H[SORVLRQ�RQ� WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI� WKH�

temperature��eld,� this�article�uses� the�TNT�spherical�na�

NHG�FKDUJH�LQ�FKDUJH��DQG�XVHV�D�WZR�GLPHQVLRQDO�D[LV�P�

PHWULF�GHVLJQ��@��'RPDLQ�HQYLURQPHQW��VHW� WKH�RWKHU� WKUHH�

ERXQGDULHV�LQ�WKH�SLFWXUH�H[FHSW�WKH�[�D[LV�WR�SUHVVXUH�RXW�

�ow.�In�this�experiment,�TNT�spherical�naked�charge�was�

used,�so�the�radius�of�the�model-�lled�TNT�explosive�can�

EH�REWDLQHG�DFFRUGLQJ� WR� WKH�FDOFXODWLRQ� IRUPXOD�RI� WKH�

YROXPH�RI�WKH�VSKHUH��ZKLFK�LV������PP��6HW�WKH�LQLWLDWLRQ�

PHWKRG�RI�717�WR�EH�WKH�LQLWLDWLRQ�RI�WKH�FHQWHU�SRLQW���@��

so�set� the�coordinates�of�the�center�point�of�the��lling�of�

717� WR� �����������%HFDXVH� WKH� OHQJWK�RI� WKH�PRGHO� LV�

��P�� LQ�RUGHU� WR�NHHS�FRQVLVWHQW�ZLWK� WKH� OD�RXW�RI�WKH�

PHDVXULQJ�SRLQWV� LQ� WKH�DFWXDO� WHVW�� WKH�SRVLWLRQV�RI�WKH�

*DXJHV�SRLQWV�DUH��P���P���P���P���P���P���P���P���P��

DQG���P�IURP� WKH�H[SORVLRQ�FHQWHU��7DNH� WKH�VSHHG�GL�

UHFWLRQ�RI�WKH�PRYHPHQW�FKDUJH�DV�WKH�SRVLWLYH�GLUHFWLRQ��

DUUDQJH�D�URZ�RI�PHDVXUHPHQW�SRLQWV�HYHU������FRXQWHU�

FORFN�ZLVH��DQG�WKH�DQJOH�EHWZHHQ�WKH�PHDVXUHPHQW�SRLQW�
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DQG�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�PRYHPHQW�VSHHG�RI�WKH�

FKDUJH�LV�H[SUHVVHG��7KH�PRGHO�LV�VKRZQ�LQ�)LJ���EHORZ�

)L�XUH����717�H[SORVLRQ�QXPHULFDO�VLPXODWLRQ�PRGH

7KH�DLU�LQ�WKH�PRGHO�LV�DQ�LGHDO�JDV�VWDWH�ZLWK�D�GHQVLW��

RI���������J�FP��WKH�FKDUJH�LV�717��DQG�WKH�-:/�HTXD�

WLRQ�RI�VWDWH�LV�XVHG��7KH�HTXDWLRQ�LV�DV�IROORZV���@�
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5 9 5 9 9
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,Q� WKH�DERYH� IRUPXOD��3� LV�SUHVVXUH��9�LV�YROXPH��(�

LV�LQWHUQDO�HQHUJ�����DQG�%�DUH�PDWHULDO�SDUDPHWHUV��DQG�

D U H � F RQ V W D Q W V � � ��� ����� ��= × � �% ���� �� 3D= ×

�5 ����= �5 ����= ����ω = �,QLWLDO� LQWHUQDO�HQHU�

J� �( ���� �� - � NJ= ×
���@��7KH�VTXDUH�LQ�WKH�SLFWXUH�LV�WKH�
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VXUHPHQW�SRLQW�LV�PDLQO��WR�PHDVXUH�WKH�GHFD��FXUYH�RI�WKH�
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)L�XUH����Temperature�history�of�explosion�temperature��eld�at�different�times�under�9.53kg�TNT

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������



�

��R�������������F��R����F����F�����������������������9�O����������VV��������2�����������

��V������������������D�����������V�O����V�����

explosion��eld�temperature�with�time�during�the�explosion.�

%HFDXVH�WKH� UHTXLUHPHQWV�IRU� HDFK�SDUW�RI�WKH�PRGHO�DUH�

GLIIHUHQW��HDFK�SDUW�LV�DOVR�GLIIHUHQW�ZKHQ�FKRRVLQJ�D�VROYHU��

([SORVLRQ�WHPSHUDWXUH�QHHGV�WR�EH�SURSDJDWHG�LQ�WKH�DLU��

VR�WKH�(XOHU�VROYHU�LV�XVHG�LQ�WKH�DLU��,Q�RUGHU�WR�HQVXUH�WKH�

DFFXUDF��RI�WKH�VLPXODWLRQ��WKH�PHVK�VL]H�LV�GLYLGHG�DQG�WKH�

material��ows�through�the�unit;�TNT�is�a�solid�material,�so�

WKH�ODJUDQJH�VROYHU�LV�RIWHQ�XVHG�IRU�FDOFXODWLRQ���@�

���)ORZ�)LHOG�(YROXWLR����DO�VLV�RI�6WDWLF�D�G�
���DPLF�(�SORVLR��7HPSHUDWXUH�)LHOG

,Q�WKLV�SDSHU��WKH�717�HTXLYDOHQW�LV�VHW� WR�����NJ�IRU�WKH�

VLPXODWLRQ�RI�VWDWLF� DQG�G�QDPLF�H[SORVLRQ��,Q�RUGHU� WR�

VWXG�� WKH�HIIHFW�RI�WKH�FKDUJH�PRWLRQ� VSHHG�RQ�WKH�WHP�

SHUDWXUH�GLVWULEXWLRQ�RI� WKH�G�QDPLF�H[SORVLRQ�WHPSHUD�

ture��eld,�the�charge�motion�speeds�were�set�to�0m/s,421m/

V����P�V��DQG�����P�V�GXULQJ�WKH�H[SORVLRQ�VLPXODWLRQ��,Q�

WKLV�FDVH���QDO�]H�WKH�HYROXWLRQ�FKDUDFWHULVWLFV�RI�WKH�H[�

plosion�temperature��eld.�The�simulated�temperature��eld�

HYROXWLRQ�FORXG�PDS��WHPSHUDWXUH�WLPH�KLVWRU��FXUYH��DQG�

WHPSHUDWXUH� ILHOG�FHQWUDO�YHORFLW��YHUVXV� UDGLXV�FKDQJH�

VXUIDFH�DUH�VKRZQ�LQ�)LJ����)LJ����)LJ���DQG�)LJ���

�QDO�VLV�RI�WKH�HYROXWLRQ�FORXG�GLDJUDPV�RI�WKH�H[SOR�

sion�temperature��eld�at�different�moments�under�the�differ�

HQW�FKDUJLQJ�PRWLRQ�VSHHGV�FDQ�EH�REWDLQHG������7KH�WHP�

SHUDWXUH�GLVWULEXWLRQ�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�ILHOG�LV�

QRW�DQ�HTXDO�VSKHUH��EXW�WKHUH�DUH�WHPSHUDWXUH�GLIIHUHQFHV�DW�

HDFK�VWDJH��DQG�WKH�H[SORVLRQ�7KH�GLIIXVLRQ�RI�WKH�WHPSHUD�

ture��eld�is�very�similar�to�that�of�spherical�waves.�(2)�In�

WKH�FDVH�RI�WKH�FKDUJH�PRYHPHQW�VSHHG��VWDWLF�H[SORVLRQ���

the�temperature�of�the�explosion�temperature��eld�is�higher�

QHDU�WKH�H[SORVLRQ�FHQWHU���V�WKH�H[SORVLRQ�WLPH�SDVVHV��WKH�

WHPSHUDWXUH�KLJK�WHPSHUDWXUH� UHJLRQ�JUDGXDOO��H[SDQGV�

RXWZDUG��DQG�WKH�WHPSHUDWXUH�DURXQG�WKH�H[SORVLRQ�FHQWHU�

VWDUWV�VORZO��GHFOLQH��DQG�WKURXJKRXW�WKH�GLIIXVLRQ�SURFHVV��

HDFK�WHPSHUDWXUH�OD�HU�PDLQWDLQV�D�JRRG�VSKHUH�VKDSH�WR�

GLIIXVH�RXWZDUG�DQG�HYROYH��VR�WKH�WHPSHUDWXUH�GLIIXVLRQ�

of�the�static�explosion�temperature��eld�is�a�structure�with�

[�D[LV�DQG���D[LV�V�PPHWU��������V�WKH�FKDUJH�PRWLRQ�VSHHG�

increases,�the�temperature��eld�evolution�cloud�diagram�is�

no�longer�a�standard�sphere.�The��ow��eld�distribution�is�

FORVHO��UHODWHG�WR�WKH�FKDUJH�PRWLRQ�VSHHG��ZKLFK�LV�PDLQ�

ly�manifested�by�the�dynamic�explosion�temperature��eld�

（a） � �Y P �= （b） ��� �Y P �= （c） ��� �Y P �= （d） ���� �Y P �=

)L�XUH�������OLQH�H[SORVLRQ�WHPSHUDWXUH�WLPH�KLVWRU��FXUYH

（a） � �Y P �= （b） ��� �Y P �= （c） ��� �Y P �= （d） ���� �Y P �=

)L�XUH��������OLQH�H[SORVLRQ�WHPSHUDWXUH�WLPH�KLVWRU��FXUYH

（a） � �Y P �= （b） ��� �Y P �= （c） ��� �Y P �= （d） ���� �Y P �=

)L�XUH���������OLQH�H[SORVLRQ�WHPSHUDWXUH�WLPH�KLVWRU��FXUYH
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PRYLQJ�LQ�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�FKDUJH�PRWLRQ�VSHHG�

,Q�WKH�SRVLWLYH�GLUHFWLRQ��D�ORFDO�KLJK�WHPSHUDWXUH�DUHD�DS�

pears,�and�as�the�temperature�increases,�the�temperature��rst�

LQFUHDVHV�DQG�WKHQ�GHFUHDVHV��DQG�ZKHQ�LW�LV�JUHDWHU�WKDQ�

90°,�the�temperature��eld�temperature�shows�a�uniform�de�

cay�trend.�Comparing�the�evolution�of�the�temperature��eld�

RI� WKH�FKDUJH�PRWLRQ�VSHHG ���P�V=v ���P�V=v
����P�V=v �� LW�FDQ�EH�IRXQG�WKDW�DV�WKH�FKDUJH�PRWLRQ�

VSHHG�JUDGXDOO��LQFUHDVHV��WKH�WHPSHUDWXUH�JUDGLHQW�RI�WKH�

H[SORVLRQ�WHPSHUDWXUH�ILHOG�DW� WKH�VDPH�GLVWDQFH�DQG�LQ�

GLIIHUHQW�GLUHFWLRQV�DOVR�LQFUHDVHV��DQG�WKH�HQWLUH�H[SORVLRQ�

WHPSHUDWXUH�WKH�GLVWULEXWLRQ�RI�WKH�ILHOG�LV�DOVR�EHFRPLQJ�

PRUH�DQG�PRUH�XQHYHQ��DQG�LWV�LVRWKHUPV�DUH�LQFUHDVLQJO��

GHYLDWLQJ�IURP�WKH�FLUFXODU�GLVWULEXWLRQ�

5HDG�WKH�WHPSHUDWXUH�GDWD�DW�GLIIHUHQW�PHDVXULQJ�SRLQWV�

RI� WKH�H[SORVLRQ� WHPSHUDWXUH� ILHOG�XQGHU� WKH�PRYLQJ�

FKDUJH�DQG�DQDO�]H�LW��DQG�JHW�WKH�FKDQJH�RI�WKH�FHQWHU�YH�

locity�of�the�temperature��eld�with�the�explosion�time�at�

GLIIHUHQW�FKDUJH�PRYHPHQW�VSHHGV��7KH�WLPH�FKDQJH�FXUYH�

LV�VKRZQ�LQ�)LJ���DQG�)LJ���EHORZ�

)L�XUH����6XUIDFH�RI�WKH�FKDQJH�LQ�WKH�FHQWUDO�YHORFLW��RI�
the�explosion�temperature��eld�with�the�explosion�time

)L�XUH����&XUYH�RI�WKH�FHQWHU�GLVSODFHPHQW�RI�WKH�H[SOR�
sion�temperature��eld�with�time

,W�FDQ�EH�VHHQ�IURP�)LJ���DQG���WKDW� WKH�FHQWHU�PRYLQJ�

VSHHG�DQG�GLVSODFHPHQW�RI�WKH�G�QDPLF�H[SORVLRQ�WHPSHUD�

ture��eld�along�the�direction�of�the�charging�motion�speed�

KDYH�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�WKH�FKDUJLQJ�PRWLRQ�VSHHG��

WKDW�LV��WKH�JUHDWHU�WKH�FKDUJLQJ�PRWLRQ�VSHHG�� WKH�JUHDWHU�

the�center�moving�speed�of�the�explosive�temperature��eld.�

7KH�FRUUHVSRQGLQJ�GLVSODFHPHQW�LV�DOVR�JUHDWHU��,Q�WKH�LQL�

tial�stage�of�the�explosion�of�the�sports�charge,�the�yin�de��

FLHQF��RI�WKH�VSHHG�RI�WKH�FKDUJH��WKH�WHPSHUDWXUH�FHQWHU�RI�

the�explosion�temperature��eld�moves�faster�in�the�positive�

GLUHFWLRQ�RI�WKH�VSHHG�RI�WKH�FKDUJH��DQG�LWV�GLVSODFHPHQW�

LQFUHDVHV�DSSUR[LPDWHO�� OLQHDUO��DW� WKLV�VWDJH���V�WKH�H[�

SORVLRQ�WLPH�SURJUHVVHV��WKH�H[SORVLRQ�WHPSHUDWXUH� ILHOG�

JUDGXDOO��VSUHDGV�RXWZDUG��WKH�FHQWHU�RI�WKH�WHPSHUDWXUH�

�eld’s�moving�speed�gradually�decreases,�and�the�increase�

LQ�LWV�GLVSODFHPHQW�DOVR�VORZV�GRZQ��7KH�LPSDFW�JUDGXDOO��

GLPLQLVKHV�DQG�HYHQWXDOO��DSSURDFKHV�]HUR�

����&RPSDULVR��RI�7HPSHUDWXUH�3HDNV� L��6WDWLF�
D�G����DPLF�(�SORVLR��7HPSHUDWXUH�)LHOG

,Q�RUGHU�WR�VWXG��WKH�LPSDFW�RI�WKH�FKDUJLQJ�VSHHG�RQ�WKH�

explosion�temperature��eld,�the�peak�temperature�of� the�

H[SORVLRQ� WHPSHUDWXUH� ILHOG�ZDV�TXDQWLWDWLYHO��H[WUDFWHG�

EDVHG�RQ�WKH�DERYH�VLPXODWLRQ�GDWD��&XUYHG�VXUIDFH� WR�

DQDO�]H�WKH�FKDQJH�UXOH�RI�WHPSHUDWXUH�ZLWK�WKH�VSHHG�RI�

FKDUJH��DV�VKRZQ�LQ�)LJ���EHORZ�

�D����OL�H�H�SORVLR��WHPSHUDWXUH

�E�����OL�H�H�SORVLR��WHPSHUDWXUH
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�F������OL�H�H�SORVLR��WHPSHUDWXUH

)L�XUH����Different�azimuth�temperature��eld�temperature�
SHDN�DWWHQXDWLRQ�VXUIDFH

)URP��D��LQ�)LJ���DERYH��LW�FDQ�EH�VHHQ�WKDW�DV�WKH�VSHHG�

RI�WKH�FKDUJH�LQFUHDVHV��WKH�H[SORVLRQ�WHPSHUDWXUH�RQ�WKH����

OLQH�LQFUHDVHV��EXW�WKH�WHPSHUDWXUH�FKDQJH�LV�QRW�XQLIRUP��

7KH�PDLQ�WUHQG�LV�WKDW� WKH�WHPSHUDWXUH�QHDU�WKH�H[SORVLRQ�

FHQWHU�ULVHV�7KH�DPSOLWXGH� LV� ODUJH�� DQG�WKH� WHPSHUDWXUH�

ULVH�LQ�WKH�DUHD�IDU�IURP�WKH�H[SORVLRQ�FHQWHU�LV�VPDOO���V�

VKRZQ�LQ�WKH�VSLNH�ULVH�DUHD�LQ�WKH�)LJ����FRPELQHG�ZLWK�

speci�c�data�for�analysis,�when�the�speed�of�sports�charging�

LQFUHDVHV�IURP�WR��WKH�VKRFN�ZDYH�DW�WKH�PHDVXUHPHQW�SRLQW�

RI��P��P�7KH�SHDN�JURZWK�UDWHV�DUH�������������������������

������DQG�WKH�RYHUDOO�JURZWK�WUHQG�VKRZV�D�GHFUHDVLQJ�ODZ�

7KH�LPSDFW�RI�WKH�VSHHG�RI�WKH�FKDUJH�RQ�WKH�H[SORVLRQ�

WHPSHUDWXUH�ILHOG�LV�YHU��ODUJH��DQG�DFFRUGLQJ�WR�WKH�DERYH�

DQDO�VLV��WKH�WHPSHUDWXUH�JHQHUDWHG�E��WKH�H[SORVLRQ�LQ�WKH�

SRVLWLYH�GLUHFWLRQ�RI�WKH�VSHHG�RI�WKH�FKDUJH�ZLOO� LQFUHDVH��

�FFRUGLQJ�WR�WKH�ODZ�RI�FRQVHUYDWLRQ�RI�HQHUJ��� WKH�H[SOR�

VLRQ�WHPSHUDWXUH�LQ�RWKHU�GLUHFWLRQV�LW�PXVW�DOVR�EH�DIIHFWHG�

E��WKH�VSHHG�RI�WKH�PRYHPHQW�RI�WKH�FKDUJH���QDO�VLV�RI�WKH�

SHDN�VXUIDFH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�RQ�WKH�����VXU�

YH��OLQH�LQ��E��LQ�)LJ���DERYH��LW�FDQ�EH�IRXQG�WKDW�ZKHQ�WKH�

PHDVXUHPHQW�SRLQW�LV�����LQ�WKH�SRVLWLYH�GLUHFWLRQ�IURP�WKH�

PRYHPHQW�VSHHG�RI�WKH�FKDUJH�� WKH�WHPSHUDWXUH�SHDN�KDV�D�

VPDOOHU�DPSOLWXGH�DV�WKH�FKDUJH�VSHHG�LQFUHDVHV��,Q�WKH�UDQJH�

RI��P��P��WKH�PD[LPXP�DWWHQXDWLRQ�UDWH�RI�WKH�WHPSHUDWXUH�

SHDN�DW�WKH�VDPH�PHDVXULQJ�SRLQW�GLVWDQFH�LV�������DQG�WKH�

PLQLPXP�DWWHQXDWLRQ�UDWH�LV���������)URP�WKH�DQDO�VLV�RI�WKH�

SHDN�VXUIDFH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�RQ�WKH������VXUYH��

OLQH�LQ��F��LQ�)LJ���DERYH��LW�FDQ�EH�VHHQ�WKDW�ZKHQ�WKH�DQJOH�

EHWZHHQ�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�PHDVXUHPHQW�SRLQW�DQG�

WKH�PRYHPHQW�VSHHG�RI�WKH�FKDUJH�H[FHHGV������WKH�H[SOR�

VLRQ�WHPSHUDWXUH�QR�ORQJHU�PRYHV�ZLWK�WKH�FKDUJH�7KH�LQ�

FUHDVH�LQ�VSHHG�LQFUHDVHV��EXW�GHFUHDVHV�ZLWK�WKH�LQFUHDVH�RI�

WKH�FKDUJLQJ�PRYHPHQW�VSHHG��DQG�WKH�JUHDWHU�WKH�FKDUJLQJ�

PRYHPHQW�VSHHG��WKH�IDVWHU�WKH�WHPSHUDWXUH�SHDN�DWWHQXDWLRQ�

UDWH�� WKH�PD[LPXP�DWWHQXDWLRQ�UDWH�RI�WKH�WHPSHUDWXUH�SHDN�

DW�WKH�VDPH�PHDVXULQJ�SRLQW�GLVWDQFH�ZLWKLQ�WKH�UDQJH�RI��P�

�P�LV�������DQG�WKH�PLQLPXP�GHFD��UDWH�LV��������QG�WKH�

PD[LPXP�DWWHQXDWLRQ�UDWH�DQG�WKH�PLQLPXP�DWWHQXDWLRQ�UDWH�

ERWK�DSSHDU�ZKHQ�WKH�FKDUJH�PRYHPHQW�VSHHG�LV�Y ����P�

V��ZKLFK�DFFRUGV�ZLWK�WKH�DWWHQXDWLRQ�ODZ�RI�WKH�H[SORVLRQ�

temperature��eld�temperature.

,Q�RUGHU�WR�DQDO�]H�WKH�SHDN�WHPSHUDWXUH�GHFD��ODZ�RI�

H[SORVLRQ�WHPSHUDWXUH�DW�GLIIHUHQW�PHDVXULQJ�SRLQWV�XQGHU�

GLIIHUHQW�FKDUJLQJ�PRWLRQ�VSHHGV� �P�V=v � ���P�V=v ��

���P�V=v � ����P�V=v WKH�WHPSHUDWXUH�SHDNV�DW�HDFK�
PHDVXUHPHQW�SRLQW�DUH�H[WUDFWHG�DQG�GUDZQ�LQWR�D�WKUHH�GL�

PHQVLRQDO�VXUIDFH�DV�VKRZQ�LQ�)LJ���EHORZ�

�D��P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH

�E����P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH

�F����P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH
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�G�����P�V�H�SORVLR��WHPSHUDWXUH�VXUIDFH

)L�XUH����6KRFN�ZDYH�SUHVVXUH�SHDN�VXUIDFH�DW�GLIIHUHQW�
PHDVXULQJ�SRLQWV�XQGHU�GLIIHUHQW�ORDGLQJ�VSHHGV

&RQWUDVW�DQDO�VLV�RI��D���E���F��DQG��G��LQ�)LJ���DERYH��

6LQFH� WKH�QXPHULFDO�VLPXODWLRQ�LV�SHUIRUPHG� LQ�DQ�LGHDO�

HQYLURQPHQW�� WKH�WHPSHUDWXUH�HYROXWLRQ�RI�WKH�VWDWLF�H[�

plosion�temperature��eld�is�in�the� form�of�a�sphere.�The�

RXWHU�GLIIXVLRQ�SURSDJDWHV��VR�WKH�SHDN�WHPSHUDWXUH�RI�WKH�

explosion�temperature��eld�at�the�same�distance�from�the�

H[SORVLRQ�FHQWHU�LV�HTXDO�� WKDW� LV��WKH�WHPSHUDWXUH�RI�WKH�

H[SORVLRQ�WHPSHUDWXUH� ILHOG�LV�XQLIRUPO��GLVWULEXWHG� LQ�

VSDFH��DV�VKRZQ� LQ��D�� LVRWKHUP�RI�)LJ����RZHYHU��ZLWK�

WKH�LQFUHDVH�RI�WKH�FKDUJH�PRYHPHQW�VSHHG��WKH�SHDN�WHP�

perature�of�the�explosion�temperature��eld�at�different�az�

LPXWK�PHDVXUHPHQW�SRLQWV�JUDGXDOO��GLIIHUHQWLDWHV��ZKLFK�

is�mainly�re�ected�in�the�temperature�rise�region.�As�the�

FKDUJH�PRYHPHQW� VSHHG�LQFUHDVHV�� WKH�WHPSHUDWXUH� ULVH�

DOVR� LQFUHDVHV��,Q�WKH� VDPH�ZD��� LQ�WKH�UHJLRQ�ZKHUH�WKH�

WHPSHUDWXUH�GURSV�� WKH�JUHDWHU� WKH�VSHHG�RI�PRYHPHQW�RI�

WKH�FKDUJH�� WKH�JUHDWHU�WKH�PDJQLWXGH�RI�WKH�WHPSHUDWXUH�

GURS��)RU�H[DPSOH��:KHQ�FKDUJLQJ�VSHHG� LQFUHDVHV�IURP�

� �Y P �= � WR� ���� �Y P �= �� WKH�PD[LPXP�WHPSHUD�
WXUH�LQFUHDVH�SHDNV�DUH�����������P�V������������P�

V�������������P�V���DQG�WKH�PD[LPXP�DWWHQXDWLRQ�UDQJ�

HV�DUH�����������P�V������������P�V�������������P�

V��� DQG� WKH�PD[LPXP�LQFUHDVH� UDQJHV�DSSHDU�RQ�WKH� OLQH�

����WR� WKH�SRVLWLYH�GLUHFWLRQ�RI� WKH�FKDUJLQJ�PRYHPHQW�

VSHHG��DQG�WKH�PD[LPXP�DWWHQXDWLRQ�UDQJHV�DOO�RQ�D�PHD�

VXULQJ�OLQH������WR�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�FKDUJLQJ�

PRYHPHQW� VSHHG���QG�DFFRUGLQJ�WR� WKH�DERYH�DQDO�VLV��

the�temperature�of�the�explosion�temperature��eld�will�be�

WHPSHUDWXUH�SRROHG�LQ�WKH�GLUHFWLRQ�RI�����WR�IRUP�D�ORFDO�

KLJK� WHPSHUDWXUH�DUHD��DV� VKRZQ� LQ�)LJ���E���F��DQG�G��

DW�WKH�D]LPXWK�RI�WKH�PHDVXUHPHQW�SRLQW�DW�����WKH�VKDUS�

FRUQHU�DUHD�IRUPHG��7KHUHIRUH��WKH�WHPSHUDWXUH�RI�WKH�WHP�

perature��eld�during�the�dynamic�explosion�process�is�not�

XQLIRUPO��GLVWULEXWHG�LQ�VSDFH��DQG�WKHUH�LV�D�JUHDW�GLIIHU�

HQFH�LQ�WKH�WHPSHUDWXUH�LVREDULF�VXUIDFH�

����(VWDEOLVKL���WKH�&RUUHODWLR��)X�FWLR��RI�7HP�
SHUDWXUH�3HDNV�L��6WDWLF�D�G����DPLF�(�SORVLR��
7HPSHUDWXUH�)LHOGV

,Q� VLPSOH� WHUPV�� WKH�SURFHVV�RI�G�QDPLF�H[SORVLRQ� LV�

WR�DGG�D�PRYHPHQW�VSHHG� WR�WKH�FKDUJH�RQ�WKH�EDVLV�RI�

WKH� VWDWLF�FKDUJH��VR�WKDW�WKH�FKDUJH�H[SORGHV�GXULQJ�WKH�

PRYHPHQW��EXW�EHFDXVH�WKH�VSHHG�RI�WKH�FKDUJH�ZLOO�DIIHFW�

WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI� WKH�H[SORVLRQ�WHPSHUDWXUH�

�eld,�When�analyzing�the�temperature�of�the�dynamic�ex�

plosion�temperature��eld,�you�can��rst�use�the�temperature�

distribution�of�the�static�explosion�temperature��eld�as�the�

EDVLV��DQG�WKHQ�FRQVLGHU�WKH�LPSDFW�RI�WKH�FKDUJH�PRWLRQ�

VSHHG�RQ�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI�WKH�G�QDPLF�H[�

plosion�temperature��eld.�The�in�uence�factor�can�be�used�

WR�REWDLQ�WKH�IXQFWLRQDO�UHODWLRQVKLS�EHWZHHQ�WKH�WHPSHUD�

ture�distribution�of�the�static�explosion�temperature��eld�

DQG�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�RI�WKH�G�QDPLF�H[SORVLRQ�

temperature��eld.

�FFRUGLQJ� WR� WKH�FRQYHQWLRQDO�FDOFXODWLRQ�PHWKRG��

XVXDOO�� WKH� WHPSHUDWXUH�SHDN�DW� WKH�G�QDPLF�H[SORVLRQ�

PHDVXUHPHQW�SRLQW� LV� VXEWUDFWHG� IURP� WKH� WHPSHUDWXUH�

SHDN�DW� WKH�VWDWLF�H[SORVLRQ�PHDVXUHPHQW�SRLQW��DQG�WKHQ�

WKH�SULQFLSOH�RI�FRQWUROOLQJ�D�VLQJOH�YDULDEOH�LV�XVHG�WR�DS�

SO��D�UHJUHVVLRQ�DQDO�VLV�PHWKRG� WR�HDFK�IDFWRU�DIIHFWLQJ�

WKH�WHPSHUDWXUH�SHDN�RI�WKH�G�QDPLF�H[SORVLRQ�WHPSHUD�

ture��eld�0btain�the�functional�relationship.�The�function�

UHODWLRQVKLS�RI� WKH� WRWDO� VWDWLF�DQG�G�QDPLF�H[SORVLRQ�

temperature��eld�temperature�peak�correlation�calculation�

LV�REWDLQHG�E��FRPELQLQJ� WKH�IXQFWLRQDO�UHODWLRQVKLSV�RI�

multiple�in�uencing�factors.�However,�the�above�method�

FRQVLGHUV�RQH�SDUDPHWHU�DQG�XVHV� WKH� VWDWLF�H[SORVLRQ�

HDFK�WLPH��7KH�GLIIHUHQFH�EHWZHHQ�WKH�GDWD�DQG�G�QDPLF�

H[SORVLRQ�GDWD��VR�WKH�DEVROXWH�HUURU�ZLOO� LQFUHDVH�LQ�WKH�

calculation�process,�so�that�the��nal�result�will�have�great�

XQFHUWDLQW��� ,Q�RUGHU� WR�UHGXFH� WKH�HUURU�FDXVHG�E�� WKH�

DERYH��WKLV�SDSHU�XVHV�WKH�FDOFXODWLRQ�RI�UHODWLYH�HUURU�7KH�

PHWKRG�WR�UHSODFH�WKH�DEVROXWH�HUURU�LV�DV�IROORZV����

GR�J ML�J

ML�J

7 7
�

7

−
= � ���

In�the�above�formula,�Y�is�the�relative�error�in�uencing�

IDFWRU�7GRQJ�LV�WKH�WHPSHUDWXUH�SHDN�RI�WKH�G�QDPLF�H[SOR�

sion�temperature��eld,�TMLQJ�LV�WKH�WHPSHUDWXUH�SHDN�RI�WKH�

static�explosion�temperature��eld,�and�uses�the�difference�

EHWZHHQ�WKHP�WR�GLYLGH�E��WKH�WHPSHUDWXUH�SHDN�RI�WKH�G��

namic�explosion�temperature��eld�to�convert�the�absolute�

HUURU�LQWR�UHODWLYH�HUURU�
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�IWHU�REWDLQLQJ�WKH�UHODWLYH�HUURU����WKH�PHWKRG�RI�FRQ�

WUROOLQJ�D�VLQJOH�YDULDEOH�LV�XVHG�WR�FDOFXODWH�WKH�HIIHFW�RI�

WKH�GLVWDQFH�G�DW�GLIIHUHQW�PHDVXULQJ�SRLQWV�RQ�WKH�UHODWLYH�

HUURU�IDFWRU���XQGHU�WKH�FRQGLWLRQ�WKDW�WKH�PHDVXULQJ�SRLQW�

DQJOH�DQG� WKH�VSHHG�RI�WKH�FKDUJLQJ�PRYHPHQW� UHPDLQ�

FRQVWDQW�� DQG�LW� LV�QDPHG��G��7KH� WHPSHUDWXUH�DQDO�VLV�

RI� WKH�H[SORVLRQ�WHPSHUDWXUH� ILHOG�FDQ�EH�REWDLQHG��7KH�

temperature�distribution�of�the�temperature��eld�in�the�dy�

QDPLF�H[SORVLRQ�VWDWH�QHHGV�WR�EH�GLYLGHG�LQWR�WZR�SDUWV��

7KH� IRUZDUG�GLUHFWLRQ�DUHD�RI� WKH�FKDUJLQJ�VSHHG�LV�SDUW�

DQG� WKH� UHYHUVH�GLUHFWLRQ�DUHD�LV�SDUW���FFRUGLQJ�WR�WKH�

DERYH�FDOFXODWLRQ�PHWKRG��LW�LV�REWDLQHG�DV�IROORZV�)XQF�

WLRQDO�UHODWLRQVKLS�����

� �

� �
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6LPLODUO��XQGHU� WKH�FRQGLWLRQ� WKDW� WKH�FKDUJLQJ�PRYH�

PHQW�VSHHG�Y�LV�PDLQWDLQHG�DQG�WKH�PHDVXUHPHQW�SRLQW�

distance�d�is�maintained�constant,�the�in�uence�of�differ�

HQW�PHDVXUHPHQW�SRLQW�DQJOHV�θ �RQ�WKH�UHODWLYH�HUURU�IDF�

WRU���LV�FDOFXODWHG��DQG�LW�LV�QDPHG� �θ ��*HW�WKH�IROORZLQJ�
IXQFWLRQDO�UHODWLRQVKLS�����

�

�

������ ������ ������ � ��

������ ������ ������� �� ���
�ϑ

θ θ θ

θ θ θ

− + + ≤ ≤
= 

− + − ≤ ≤

o o

o o

� ���
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PHQW�SRLQW�GLVWDQFH�G�DQG�WKH�PHDVXUHPHQW�SRLQW�DQJOH�θ �
NHSW�FRQVWDQW��FDOFXODWH� WKH�HIIHFW�RI� WKH�FKDUJLQJ�PRYH�

ment�speed�v�on�the�relative�error�in�uence�factor�Y,�name�

LW�DV��Y��DQG�JHW�WKH�IROORZLQJ�IXQFWLRQDO�UHODWLRQVKLS�����

������ ������ � ��

������ ������ �� ���
Y

Y
�

Y

θ

θ

 − ≤ ≤
= 

− − ≤ ≤

o o

o o

� ���

6LQFH� WKH�DERYH�FDOFXODWLRQV�DUH�LQGHSHQGHQW�FDOFX�

lations�of�the�functional�relationship�of�each�in�uencing�

IDFWRU�WR�WKH�UHODWLYH�HUURU�IDFWRU����LQ�RUGHU�WR�UHGXFH�WKH�

HUURU�ZKHQ�LQWHJUDWLQJ�WKH�WKUHH� LQIOXHQFLQJ� IDFWRU�IXQF�

WLRQV��WKH�WKUHH�IXQFWLRQV�QHHG�WR�EH�DGGHG�WRJHWKHU����QG�

WKHQ�RSHQ�WKH�VTXDUH�URRW��WKH�FDOFXODWLRQ�LV�DV�VKRZQ� LQ�
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,Q�RUGHU�WR�YHULI��WKH�DFFXUDF��RI�WKH�IXQFWLRQDO� UHOD�

WLRQVKLS�WR�WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�

�eld�temperature�peak��tting�accuracy,� the�above�9.53kg�

static�explosion�temperature��eld�temperature�peak�tem�

SHUDWXUH�VLPXODWLRQ�GDWD�ZDV�VXEVWLWXWHG�LQWR�WKH�DERYH�

IRUPXOD�WR�FDOFXODWH�WKH�WHPSHUDWXUH�SHDN��P�EHIRUH� WKH�

G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�ILHOG�WHPSHUDWXUH�DV�IRO�

ORZV��V�VKRZQ�LQ�7DEOH���

7DEOH��������NJ717� ���P � VY = FRUUHODWLRQ�IXQFWLRQ�

WR�FDOFXODWH�WKH�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�SHDN�WDEOH

0HDVXULQJ�SRLQW�GLVWDQFH
0HDVXULQJ�SRLQW�DQJOH

�P �P �P �P �P

�� ������� ������� ������ ������ ������
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���� ������� ������ ������ ������ ������

���� ������ ������ ������ ������ ������

�FFRUGLQJ�WR�WKH�FDOFXODWLRQ� UHVXOWV�LQ�7DEOH���DERYH��

the�peak�value�of�the�dynamic�explosion�temperature��eld�

WHPSHUDWXUH�FDOFXODWHG�XVLQJ� WKLV�IXQFWLRQ� UHODWLRQVKLS�

LV�YHU��FORVH�WR�WKH�DFWXDO�VLPXODWLRQ�SHDN�YDOXH��DQG�WKH�

WHPSHUDWXUH�GLVWULEXWLRQ�DQG�DWWHQXDWLRQ�WUHQG�RI�WKH�WHP�

perature��eld�are�also�very�close.�By�analyzing�the�above�

GDWD��WKH�PD[LPXP�SHUFHQWDJH�HUURU�EHWZHHQ�WKH�IXQFWLRQ�

FDOFXODWLRQ�UHVXOW� DQG�WKH�DFWXDO�VLPXODWLRQ�GDWD� LV� OHVV�

WKDQ������&RQVLGHULQJ�WKH�HUURUV�LQ�WKH�PRGHO�VLPXODWLRQ�

SURFHVV�DQG�WKH�V�VWHP�HUURUV�LQ�WKH�IXQFWLRQ�FDOFXODWLRQ�

SURFHVV��WKH�IXQFWLRQDO�UHODWLRQVKLS�FDQ�EH�EHWWHU�,W�FDQ�EH�

XVHG�LQ�WKH�FDOFXODWLRQ�RI�WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�

WHPSHUDWXUH�ILHOG�WHPSHUDWXUH��ZKLFK�FDQ�PHHW�WKH�HUURU�

DFFXUDF��UHTXLUHG�E��WKH�DFWXDO�WHVW�

���&R�FOXVLR�

,Q�WKLV�SDSHU��E��XVLQJ��872'�1�VRIWZDUH�WR�VLPXODWH�WKH�

WHPSHUDWXUH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�ILHOG�DW�GLIIHUHQW�

FKDUJH�PRYHPHQW�VSHHGV��WR�REWDLQ�WHPSHUDWXUH�GDWD�DW�GLI�

IHUHQW�GLVWDQFHV�IURP�WKH�FHQWHU�RI�WKH�H[SORVLRQ��DQG�WR�DQD�

lyze�the�temperature��eld�evolution�cloud�map,�temperature�

WLPH�KLVWRU��FXUYH�DQG�WHPSHUDWXUH�SHDN�VXUIDFH�JHW�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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���7KHUH� LV�D� ODUJH�GLIIHUHQFH�LQ� WKH� WHPSHUDWXUH�GLV�

WULEXWLRQ�RI�WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�

ILHOG���Q�DQDO�VLV�RI�WKH�HYROXWLRQDU��FORXG�PDS�RI�WKH�

static�and�dynamic�explosion�temperature��eld�shows�that�

the�static�explosion�temperature��eld�presents�a�uniform�

VSKHUH�DQG�LWV�LVRWKHUP�LV�GLVWULEXWHG�LQ�D�FLUFOH��ZKLOH�WKH�

G�QDPLF�H[SORVLRQ�LV�DIIHFWHG�E��WKH�VSHHG�RI�WKH�FKDUJH��

the�temperature��eld�shows�an�ellipsoidal�distribution,�so�

LWV�WKH�LVRWKHUPV�DUH�GLVWULEXWHG�LQ�DQ�RYDO�VKDSH�

(2)The�temperature�of�the�explosion�temperature��eld�

FKDQJHV�ZLWK�WKH�VSHHG�RI�WKH�FKDUJH��,Q�WKH�G�QDPLF�H[�

SORVLRQ��ZLWK�WKH�LQFUHDVH�RI�WKH�FKDUJH�PRYHPHQW�VSHHG��

WKH�H[SORVLRQ�WHPSHUDWXUH�PLJUDWHV�WR�WKH�SRVLWLYH�GLUHF�

WLRQ�RI� WKH�FKDUJH�PRYHPHQW�VSHHG��VR�WKDW� WKH�WHPSHUD�

WXUH�LQ�WKH�SRVLWLYH�GLUHFWLRQ�FRQWLQXRXVO��LQFUHDVHV��ZKLOH�

WKH� WHPSHUDWXUH� LQ� WKH�RSSRVLWH�GLUHFWLRQ�FRQWLQXRXVO��

GHFUHDVHV���QG�WKH�WHPSHUDWXUH�SHDN�UHODWLYH�GHFD��UDWH�LV�

IDVWHU�LQ�WKH�IRUZDUG�GLUHFWLRQ��ZKLOH�WKH�WHPSHUDWXUH�SHDN�

UHODWLYH�GHFD��UDWH�LV�VORZHU�LQ�WKH�UHYHUVH�GLUHFWLRQ�

����7KHUH�LV�D�]RQLQJ�SKHQRPHQRQ�LQ�WKH�SHDN�WHPSHUD�

WXUH�FKDQJH�RI� WKH�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH�ILHOG��

ZKLFK�LV�JUHDWO��DIIHFWHG�E��WKH�DQJOH�RI�WKH�PHDVXUHPHQW�

point.�The�speci�c�performance�is:�in�the�range�of�0°�-90°�

ZLWK� WKH�SRVLWLYH�GLUHFWLRQ�RI� WKH�FKDUJH�PRWLRQ�VSHHG��

WKH�FKDUJH�VSHHG�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK� WKH�SHDN�

WHPSHUDWXUH� LQFUHDVH�RI� WKH� H[SORVLYH� WHPSHUDWXUH�� LQ�

WKH�UDQJH�RI�����������ZLWK�WKH�SRVLWLYH�GLUHFWLRQ�RI�WKH�

FKDUJH�PRWLRQ�VSHHG�:LWKLQ�WKH�UDQJH�� WKH�FKDUJH�PRYH�

PHQW�VSHHG�KDV�D�QHJDWLYH�FRUUHODWLRQ�ZLWK�WKH�SHDN�WHP�

SHUDWXUH� LQFUHDVH�RI�WKH�H[SORVLRQ�WHPSHUDWXUH�� DQG�WKH�

GLUHFWLRQ�WKDW�LV�����ZLWK�WKH�FKDUJH�PRYHPHQW�VSHHG�LV�DQ�

interface�between�the�temperature��eld�temperature�rising�

UHJLRQ�DQG�WKH�IDOOLQJ�UHJLRQ�

����,Q�WKH�FDVH�RI�REWDLQLQJ�WKH�WHPSHUDWXUH�SHDN�GDWD�RI�

the�static�and�dynamic�explosion�temperature��eld,�by�con�

sidering�the�in�uencing�factors�that�affect�the�temperature�

of� the�dynamic�explosion�temperature��eld,�a�multivariate�

IXQFWLRQ�UHJUHVVLRQ�DQDO�VLV�LV�XVHG�WR�REWDLQ�WKH�IXQFWLRQDO�

UHODWLRQVKLS�RI� WKH�G�QDPLF�H[SORVLRQ�WHPSHUDWXUH� ILHOG�

WHPSHUDWXUH�FDOFXODWLRQ��7KH�UHODWLRQDO�H[SUHVVLRQ�FDQ�ZHOO�

UHDOL]H�WKH�SHDN�FRUUHODWLRQ�FDOFXODWLRQ�RI�VWDWLF�H[SORVLRQ�

DQG�G�QDPLF�H[SORVLRQ� WHPSHUDWXUH� ILHOG� WHPSHUDWXUH��

which�is�of�great�signi�cance�in�the�actual�explosion�test.

7KH�FRQFOXVLRQV�REWDLQHG�IURP�WKH�DERYH�DQDO�VLV�RI�WKH�

static�and�dynamic�explosion�temperature��eld�temperature�

GDWD�FDQ�SURYLGH�D�WKHRUHWLFDO�DQDO�VLV�EDVLV�IRU�WKH�DFWXDO�

VKRRWLQJ� UDQJH� WHVW�RI� WKH�VWDWLF�DQG�G�QDPLF�H[SORVLRQ�

WHPSHUDWXUH�ILHOG�GLVWULEXWLRQ��DQG�SURYLGH�D�WHVW�SODQ�IRU�

the�explosion�temperature��eld�test�and�the�veri�cation�of�

WKH�PHDVXUHG�WHPSHUDWXUH�ILHOG�GDWD��7KLV�QHZ�LQVSHFWLRQ�

method�is�of�great�signi�cance�in�the�actual�explosion�test.
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