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Design and manufacture of explosion-containment vessel made
of Ti/steel clad plate

WEN Chao, LIU Xiao-xin, MA Yan-jun

(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: The explosion-containment vessel with 100 g TNT equivalent made of the Ti/steel clad plate was introduced.
The explosion-containment vessel was designed with several methods, such as the similar law of explode, analytic
geometry and numeric simulation. The difficulties and notice items on manufacturing process were described. The clad
metal materials are composed of Ti with thickness of 3 mm (inner) and Q345R steel with thickness of 18 mm (outer).
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Table 1 Comparison of parameters of pressure vessel

Explosive
Source Appearance Diameter/m  Wall thickness /mm  Length/m  Volume/m3 Mass/t
load(TNT)/kg
Ref.[3] 5.0 3.00 (40) 5.00 30) 30.0
Ref.[3] 5.0 2.40 40 3.60 13.0 15.0
Horizontal
Ref[12] 5.0 2.80 60 5.20
cylindrical
Ref.[3] 1.0 1.50 24 222 6.5 3.0
vessel
Ref.[14] 0.1 0.51 40 0.80
Current design 0.1 0.80 21 1.70 0.7 1.5
R mu p
. r=1R/ O, (5)
\2WE, ’ "
I=a 0 4) 0.5 Qo Jkg
So
6Ap2
1 a Ap =2Ap,, +——2— (6)
Apm + 7]70
(I=a=2) So Eo
0.61938 0.03262 0.21324
Dy = - P +
o=2 (H~4) r r
timax=275 pm r= % 03=r<1) (7)
c
Ep = I — 686 115 < 1500 16 '
R Ap h
@ Hmax m c kg Po 0.1 MPa
2)
[15] 0.lkg TNT ®® =2E/(pR?) (3)
=467 J/m?
w
(573 J/m?)
467x%0.0053 -2 . 2
max — W =330 pm Cd — \/(%j Sin4 (Q;T) +(Sln(a)T) _ lj (9)
u
Epax = 2 =825 ue <1500 ue
max R H H (6) (7) 10.38
0=21 mm Umax=400 pum Emax = MPa 9) Cs=0.549 Ap =Cyg><
u Ap:57 MPa
% =1000ue <1500 e
21 Demehuk
mm
1.4 [1,12,14]
O max :P’”OEVZEO /(RPHVO) (10)
70 m H m v
m/s
T Ca 1.5

15.7 mm
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Fig.2 Schematic drawing of groove lap weld
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