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1—adjust device, 2—datum shutter, 3—datum base,
4—measurement frame, 5—percentage watch

Fig.1 The measurement system for outline size of explosive

component!”’
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Table 1 Comparison of CMM and mechanical device for the measurement of energetic materials component®’
measuring time/min measuring precision( error) /pm
work piece lace i i
p p mec'hamcal CMM mec.hanlcal CMM
device device

the lumen of some irregular energetic material negative camber and bore 60 25 20 ~25 2.5~4.0
component diameter
some globular energetic material component outline size 60 28 20 ~25 2.5~4.0

. . ircular d t 75 30 20 ~25
some columnar energetic material component clrewiar cegree, taper, 2.5~4.0

cylinder height

T 7 2 = A b i ML R R BLAT RS AL A Bl
8518 22 0 B A A LR D A e (PR LA A
JCLL B I PR SR T 2 R B R A E AR
B A A TR 25 L0 B R O R R A E R RS
PR /NRSE ORAR Sl B2 RE AR A B AR A
i, [ 2 AR bR il ML) B RO RLR JLAS T I K JE
— BRI R BAT R B B LA SRE i A/INL
TGS R A A 0 1 % A Sk, LA [) 25 2 g 30
SKBE AT [R] A SCRf DAl i s R R BA R &
TR 1) BB R g Al B DN i AILBILAAS 4 T 32 2 Ak i
A B R U 2 A R e A Y 3 ) TR
AN = AR BRI AL 5 B BLAR AN TG B A N
REMA LR A0 7 R B 2 P 1 3 2R 8, T AR 3F 5 RE A4
BHERAE A S A A 7 2 i A B 5 U o i DG B R A A 1Y
[ 7 Ak, R R B3R AP = Ak s I i ATL 1) 4 18 B A A i 3K
A
2.3 {FE#RXLENEHE AR (Portable Coordinate

Measuring Techniques)

[#] 5 2 = AR A ) i B DN S 45 A B T IR AT AR R AR
T LA AR B T RS | AR B A T AL B A
A BRI N A 4 T ST A AN, R RO, AN
TR B T AR AE S S BB g P s o . 32 75 5K 1)
F G| ARBUN RS EEE R AR R 2R T 5 b T #
VE BR300t T A 5 (68 170 e 485 X A A ) R 458 7 0 T
AR ORI S [R) B 0 i R A S i 98 X A
B £ 28 48 vl 4 O OG0 RE AR AR AL (I 3) FIOG 28
HALCE4) P,

2.3.1 X T 4 iR il = #1 ( Portable Coordinate
Measuring Arm ,PCMA)
ST AR BRI AL A8 AR IR 05 A= 2 1 S5 B G

CHINESE JOURNAL OF ENERGETIC MATERIALS

B3 T AL R I L (2 k)
Fig. 3  Portable coordinate measuring arm ( with touching
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Fig.4 Measurement system of coordinates with light pen'**’
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Table 2 Comparison of CMM and PCMA for the measurement of energetic materials component!*'’

measuring time/min measuring precision(error) /pm

work piece lace hani hanical
p p mec anical CMM mechanica CMM
device device
the lumen of some irregular energetic material negative camber and bore 15 25 18 4.0
component diameter
some globular energetic material . . 15 28 18 4.0
outline size
component

A LA [ L e ) K 4
Bilo PR 7855 BEATREER A (0 JL AR 0 i 7 P,
SR AR AR IR B SR B (A A A I B st o e A e v
MEiRZEIE 0.02 ~0.04 mm /AZEFTE 0.2 ~0.6 mm
Z B AR AL S S b AT Tz R Z R R R
2.3.2 3R¥£UE ZF % (Measurement System of Co-

ordinates with Light Pen)
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Fig.5 Vision measurement system based on structured light'**’
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Fig.6 Vision measurement system based on structured two-light™”’
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Fig.7 Optical coordinate measurement system of multisensor'*”’
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Fig.8 Coordinate measurement system with white-light'**’
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Application Progress of Geometrical Parameters Measurement Techniques for Energetic Materials Component

LIU Yong' *, GAO Guo-fang', ZHANG Xiao-hua', CHEN Yu-guo’, PENG Ya-hui’, ZHAO Hua’, ZHANG Shu-gen’
(1. Institute of Chemical Materials ,China Academy of Engineering Physics, Mianyang 621999, China; 2. Shanxi Baoji 11 Branch-box of the 150-Postbox
Baoji 712000, China)

Abstract. The correlative definition of energetic materials component and its geometrical parameters measurement techniques were
summarized. The current research on measuring technology with mechanical device, coordinate measuring techniques, portable
coordinate measuring techniques and 3D optical no-touching measurement techniques for the energetic materials component at
home and abroad were summarized. Furthermore, the advantages and disadvantages of each techniques were analyzed. Applica-
tion assumption of 3D optical no-touching measurement techniques on the energetic materials component were put forward. Final-
ly, the development direction of geometrical parameters measurement techniques on different size and precision for energetic mate-
rials component was pointed out.

Key words: energetic materials components; geometrical parameters measurement; coordinate measurement machine
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