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Table 1 Cutting parameters
No. cutting speed cutting depth amount of feed
/m - min~' /mm /m - min~'
1* 13.85 1 0.15
2# 18.85 1 0.15
3# 23.85 1 0.15
4* 18.85 2 0.15
5% 18.85 3 0.15
6" 18.85 1 0.30
vad 18.85 1 0.45
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Conventional cutting

Ultrasonic vibration cutting

b. ultrasonic vibration cutting( CC)
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Fig.1 Infrared thermograph of CC and UVC
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Fig.3 Cutting temperatures of cutting tool noses

3.2 BAERTIEIX I EE E B R 0
IR AR P I 3l U0 I A 25 0 R
P P4 D) )30 38 22 B A 8 U0 I 1 R, ok X O )R %
V14K 28 1R AU AN M 114, 5 35 7 4R 3l U I O
i JEE F) HAA 52 i AL ) R i R 32 B A 7 K 24 B 45 9
B o AE P B2 RO E 1A OO T, VIR OE T T
RGRBUG Y HR (Toe Qup ), 874 4R 31 ) 1 2

A

@

www. energetic-materials. org. cn



7 IR 3l U X A 2 AL e 0 3l 2 ) 5

73

I B/ R AT 37 2 A JHOE U0 HI0 i B2 09 52 )
AWM R ARG BB AR (1) %
N B ST B Z R AT A (2) R

Quamce = Quammec = Qusmec (1)

Q%ﬁfﬁl.ﬁw\/c = QEEEH&UVC _Qﬁk%i4bUVC +Qi’2ﬂ7&#tUVC ( 2 )

4% e D) I A A R 32 2k IR T U1 B AR )
R 57 T P B 482 5 75 91 3l U0 ) 2 — o P I 4
fi -4 1 T T D W, SE RGBS R B A B T 4%
i 71 55 KE 25 TAR R B ATy, AR DD A 1 7 4
X 5 Pandey %V BF ST A5 W) &, H UL T A9 KR 2
READL B LR P % 3l DI A A SRR T 4% 58 U0 1) 19 28
P (3) From .
Qo move <Qupance S A g = Qumove Qe <0 (3)

TR AR Q) T, 1B 4@ AL ST E] 64 U] 5
it 75 15 DU, G I B9 U8 B A TE ) ik S B, KR HE AR AE J]
RS AR T UIHIAELR s B 4b A Ikl U I Y
A — 75 B A BRI W I6 S RE , i 7% 5 2 Uk T
W FT DL 1A T T U] JE HE AR, Sy — O T T 4R i AR Bl ab
A A2 A FEl 2= U A0 B0 0 3l 3 AR A A T U0 A R R
2, 3 G RT A5 8 A IR 3 U0 Y O s TR SR DT HIRY
BRI A (4) .
QW%MUVC >QH§I9€?&CC<:>A%(%% =Qﬁfl%ﬂ‘:UVC _QEI%%&CC >0 (4)

LG VI EIASR] 75 4R sl U B AT X T
JE S IR A (1) o 3 i TR DIl
B AR A AE LS T ) B R G0 S A5 Al 1 TR
22 ] BRSO R BAIR A (Qupp ) X2 E GV HI
HOBCA Y o g Ve 75 4R Sl U0 ) U0 1 il R A SE D
F I 8 22 5, 23 A 7S A 3 U0 1 ) U0 O R A B AR R
e AR FA AL, 4 A T8 U0 ) 2% 248 8 PR D H) 5 i R
R ZE AN A (5) PR o

HRAEHT IR T, Ay <O, Ay >0, T E A F T
Tove AT Tec W7 1) e A2, i 1 96 &5 2R 48 4 A 5, v]
IR R ( Qg ) AR WA ZE OG22
Tove>Tec® Quugmuve >Dyenn =B s (6)

FI L BIRAE (Quupnove) T (Ayorn =Dy um)
MRRIETRE Toue 3 Tec T MR AT RE (KX (7)),
IR A S T B TR S A A Al 2
B, U0 il B 2 A% 8 U H) A A A8 SRR AIR 3 E g DAAE
A7 IR S DT ) 3R A I R R R e
RN o T35 22, P IR 3l U HI AP A SR R AL T
S L[] e s 4 e 4 D) HI IR BE 1 28 A, % G2 VDI Y
Y HIR BE T AN A2 8l REARES A AT e .

CHINESE JOURNAL OF ENERGETIC MATERIALS

Qumove =B =B © Tuve =Tec

(7)

Quemove <A =B Tuve <Tec

Conventional cutting

a. conventional cutting (CC)

Ultrasonic vibration cu,ttin,

b. ultrasonic vibration cutting (UVC)
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Fig.4 Chips falling of CC and UVC
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Effect of Ultrasonic Vibration Cutting on Cutting Temperature of Explosive Simulants

TANG Wei'** | ZONG He-hou', WEI Zhi-yong' , HUANG Jiao-hu', LIU Tong®, ZHANG Ding-guo’
(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China; 2. Graduate School of CAEP, Mianyang 621900,
China; 3. School of Sciences, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. In order to evaluate the effect of ultrasonic vibration cutting (UVC) on cutting temperature( CT) , UVC and conventional
cutting( CC) tests on HMX based PBX explosive simulants were carried out. CT of machined surface and cutting tool nose were
detected by infrared thermal imager in the machining process. Results show that CT of the two method all increase with the cutting
speed, cutting depth and amount of feed. And the cutting temperatures of UVC are all higher than that of CC. The highest CT of
UVC is 78.1 °C, higher than that of CC by 31.3 °C. The cutting heat of UVC is less than that of CC, and the dissipated heat of
UVC is more than that of CC. The main reason for the augment of CT is the cumulation of excitation heat in UVC, which plays a
decisive role in final CT. It is possible to obtain a higher, unaltered or a lower CT of UVC compared to CC.

Key words: ultrasonic vibration cutting( UVC) ; conventional cutting( CC) ; cutting temperature (CT) ; infrared thermal imager;
polymer bonded explosive; explosive simulants
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