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1997
· 1991

1986
[ ] 1986



1988
		

CH5N3O4 -6.5% 1.59g/cm3
2675KJ/ 4190m/s(ρ=1.0g/cm2)

90%
8

PETN 	RDX PETN RDX
5% 10%

5Kg
10Kg

2Kg

10% RDX PETN DNT

HMX
		 PETN
TЭH C CH2ONO2 4 PETN

523 3/10g TNT 174% HMX
TNT 120% RDX 6404KJ/

8083m/s ρ=1.723g/cm3 7275	m/s ρ=1.45g/cm3 PETN
PETN

30% 3%

PETN

5℃ 500mL 250mL
15℃ 70

1 20℃
25℃ 1/3

20℃ 5
2000mL

7



0.75

HNO3≥95%

PETN
HMTD 《 》 PETN

DNN
C10H6 NO2 2

130 155℃
DNN
TNT RDX DNN

DNN

				 HNO3 65% 68% C10H8 ≥99% H2SO4 96%
98%
				 500ml 160mL

240mL
80

5 1
5

1
120℃

DNT DNT DNN

	 NC
NC

[C6H7O2 ONO2 a OH 3-a]n a n



[C6H7O2 ONO2 a OH 3-a]n a n

NC 1 ≥13.13% 2 11.9% 12.4% 3
( 11.8% 12.1%) ( 11.94% 12.3%) ( 12.5% 12.7%) (
11.6% 12.2%) ( 10.8% 11.2%) ≤12.4%

NC 12.4% NC
NC

NC 1 2
(%)	13.1 13.4	12.75 13.1	12.5 12.75	12.0 12.5	11.0 12.0	10.0 11.0	9 10	7.0

9.0	<7.0
(%)	 	≤30	50 100	95 100	90 100	80 100	30 90	≤30	

NC 1 2
NC NC

NC
NC 50% 2 8cm

6300	m/s ρ=1.3g/cm3 126%

NC
①
②
③

				 NaOH
				

2 5
NaOH 10 10

				 NaOH

NC

NC
NC

	 %
		NHO3(100%)	H2O	H2SO4(100%)

	18 23	7 14	63 75



	18 22	16 18	60 66
	19 24	16.5 19	57 64.5
	18 24	18 21	55 64

H2O H2SO4 100 HNO3 H2O

14 NC N≥13%
NC 9% 11%

2000ml 500ml 1100ml
80℃ HNO3

10

20
				

NC

0.3% 0.5% → 0.5%H2SO4 2 →
( 0.02% 0.05%NaCO3 1 2 )→ → 0.05 5mm

( )→ 0.01% 0.03%Na2CO3 0.2 5 →

4 0.05% 0.2% 15
1 2

NC
NC NC

NC 10%
RDX

CH2NNO2 3
201℃ 1.816g/ 3

RDX 8620 8670m/s ρ=1.769g/cm3 158% 150%
36%±8% 2 25 7.5N·m 14950V 0.3

μF TNT



RDX
TNT

RDX
50%

SH
PETN

98%

80℃
50℃ RDX

RDX RDX 250

PETN

[C6H7O2 ONO2 r OH 3-r]n	

NC
14.14% 12.2% 4970m/s ρ＝

1.6g/cm3 TNT 120% 5 183℃

12
H2SO4		58.8% HNO3		38% H2O		3.2% 	

250mL 40mL 60mL
25

30 40℃
30℃ 50℃

15 20 500ml
5



Na2CO3
NaHCO3

1 2mL

2

PETN DNT NH4NO3

NG
NG

CH2CHCH2 ONO2 3	

1.591g/ 3(25℃) 50℃

NG 173% PETN 7700m/s ρ=1.60g/ 3
6318KJ/ NG

1000 2000m/s NG
9100m/s NG

NG 100% 2 15 100 90° NC
NG NG

NG

30mgNG

NG
NAB NG

				 HNO3 ≥95%
H2SO4 ≥96% 98%

95% 95%



95% 95%

NG NG
				 500mL 1000mL 45mL 55ml
15℃

15℃ 50mL 20
25ml ( )

3 5

25℃
500ml 1000ml NG

NG NG
1 NG

NG NG 100mL NG
0.2 100mL50℃

1 50℃
NG

30ml 90%
0.3 / 1999 7

NG NG

NG NG NC NC
NG

NG
NG

NG NC
NG 1%

PA
2 4 6 C6H2OH NO2 3

[C6H2ONH4 NO2 3]
PA PA

122.5℃ 1.763g/ 3 3977.5KJ/ 7350m/s ρ=1.70g/ 3
TNT 103% 109% 24 36% 10 25

TNT



PA PA TNT PA

PA PA

				
				 100mL
1000mL 280ml
1 95℃ 40 30℃

200ml

80℃ 60℃
70℃ 40 1

90℃ 90mL
20 PA

90℃ 10 50℃
PA 1000mL PA

PA PA
200

5

PA PA NO2

DDNP

		

2 4 6 α-TNT TNT
CH3C6H2 NO2 3

1.633g/ 3 80.9℃
6760 6820m/s ρ=1.575g/ 3 , ( )290mL, 300mL
( ,	ρ=1g/ 3)16.5mm TNT 4 8%(10



( ,	ρ=1g/ 3)16.5mm TNT 4 8%(10

,25 ) 4 6

TNT TNT
TNT

TNT
TNT 0.24 0.16 0.163 DDNP

TNT
				 MNT MNT

DNT DNT 50%
HNO3		13% H2SO4		66% H2O		21%

1 6 HNO3		13% H2SO4		76% 	H2O		11% MNT 1 4 5
DNT DNT

TNT DNT

TNT

				 TNT RDX B
MNT DNT TNT

2 4 α－DNT 	
CH3C6H3 NO2 2 1.521g/ 3, 69.5

70.5℃ , 5900m/s(ρ=1.52g/ 3) 77
DNT TNT 60℃

				 TNT	
				 DNT

DNT

EGDN
CH2 2 ONO2 2

520 3 7300m/s
				 NG 1 1 -- 1 5

				
HNS

C14H6N6O12 1.74g/ 3, 315 318℃
7000m/s ρ=1.70g/ 3 TNT PH=11

HNS



NH2 2·HNO3 1.64g/ 3 8690m/s

	 [ (NH2)2 ]	17.3% 	 	69.5% 	 	2.5% 		 ( )
10.7%

(NQ)
C(NH2)2NNO2 1.715g/ 3 7650m/

s(ρ=1.55g/cm3) 104% 144% , ,
1 1 190 195℃

NQ
NQ

HMX
HMX RDX

HMX

CH2NNO2 4 1.902
1.905g/ 3 276 280℃ β-HMX
-22% 5673KJ/ 9110m/s ρ=1.89g/ 3 , 9124m/s(ρ=1.84g/

3),9000m/s(ρ=1.90g/ 3) 162% 150% 100% 10
25 100% 90° 327℃ 5s HMX
200℃ 30 HMX	

					 RDX 10% HMX HMX RDX HMX
HMX

50%
RDX-	HMX TAT DADN

80%
HMX -- HMX

	β－HMX
				 HMX

HMX HMX
HMX

2 4 6- CE
C6H2 NO2 3CH3NNO2 1.73g/ 3

7505±29m/s ρ=1.692g/ 3 48%(10 ,25 ) 136%
115 260℃ 2s CE 0.1



DINA
C4H8N4O8 1.679g/cm3 52.5℃

7580m/s(ρ=1.47g/cm3) 150%
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