BERETIEFKRFR
JOURNAL OF NAVAL AERONAUTICAL ENGINEERING INSTITUTE

2l H2W
2006 4F 3 B

Vol. 21 No.2
Mar. 2006

SFERESEBEIMNLREITE FRIM A

g& /‘f}fay % E&A’ ﬂ’%—?%

(91550 #RBA, LT K%, 116023)
W OE: EUT R AYUEAEE R RN T AR A A RS B, X R ok, TR
TN ZE PR ; OISR ST A i/ MM AR, P HAMEARZE 0 ko 1 AME AT LS e
PEAMESET EA%, T ELRERS St i T T 20 MR 22 . SCrR R A 25 BS54 — f5 4 {2 ST AN i 22 A 5L

PR, JEHEAT TS, ITRASRENTZ G RS MELE (i 22 FL T A

XEW: U, BUNMMIE; SNEmE
FE4SES: TH12; 018

0 5]

i

SR AR A A S AR, XL SN E
A TSRS BEEOR, P, AN 2507 2 i 3T
FEFPE I . SRR R, (HE
JE AR HEIR . BRIR . BIRSEEEAILATIRZ AL
Pk, HPFEISME i 2207 € 2 2 B UATIR A5 3T E
(9 TP 3o 00 SR P 2 Tl ) 0 R A T R
AR B, R XA AT O 22 PP A AN E H
f, AR A e T i v o A — 2 A U I,
X 2% TR {7 S i 257 5 I S 30T B B AR

1T ZEL B P ) B — LA AR 2 T A S0 357
KA EX A JUT R Y B/ NN A, I L LA A
A RO R A R B /NN AR BB 5

2 2 A P TUAT A (9 254 [ 5 v 2 A P4
ZINGIM A R i 2 Ok ST ALV B R R

ASCLABIAE | 18] 5 AR il ) 26 5 14 o 191 f 2 57
AR € i T I

s

5

_7
b
o

\ 4

B

[

25

I
u-

D N | I R | I N B B §
w
<@

\

N

B BIEE. B 6 AERSR 4165 4

Wi B EE: 2005-09-28  {&€EIHHEA: 2005-12-26
1EE® . 7k B (1980-), B, BT, K.

XHERPRIRED: A

1 SR E R B = ST

FIA T NM A B S X T B RS
(P} Ci=l~n), fEAEIRIRE H, (45530 B BT A s
AR, s, HEAE — A e R
ik, TR B AMugE TSR, b B ik
BUR/INE PRl 5080 P IR/ MM AL, ]
20 AL AR S 785 AL B HTFRATRIEA
R/ NML R R AR

B2 f/hh s R
1.1 HERENRNNMEEE

ELH B (3, vy, 2,) (k= L) SRy JBRE 2 1T A S0 158
H, B/ ZRIE S A T XZ P YZ
S ELB) (P, 45 U By R /N B2 43 3

Z:leoao , (1)
-b
Z:yB 0 5 (2)

DAEZ () AQ) N VIR gk b ATk i . (R} 1E
XZ Yz W F m obE s A N
B (x150,2;)s By (0,95,245) » VI XZ S, ettt



-224- A EREIAEAF R FR 2006 £ 55 2 Y]
AR, VS EL()EE 2 PRI 75 20 ] R 2 11 2 % T 2
_ - -b
Azklzzkl_%o (3) anZ—yB =z, (8)

HEHE Az, L B0 BRI /ML DX R A
BLRIE, 4335t 5 B s OPAT B (1Y 2k L, A
L. LAL, R sl (B i MM 2
R BT L, 5 L, BOTE R E AL I Bk ok
SAPH OREED, I 3 PR

XA

L

o

B3 58 =35 o T A 1R R R X3

A LA L BRI IR — 5 BB LI Ry, ,
P g e, L 5LEE s, WK 4w,

4 JeF A E R A

2L, DB R RE SRR B B ST, TERE N
6., W
0, = arcsin >k )
€
BRI 45 L, DL Py, R ST ERE M 0, , it

fif 4>

6 =min{g,.0, }, (5)
W 0 % i 5 B R 505 = APl A, R WS = AN
A5 BT EHLZOMEM, TR B, .
b PR P, B ERIC N L, 15 By AT L
B9 ELRITH L, . W L A L, AT ELBE R
IONEEE )

z= % . (6)
[RI PR T A5 HE YZ S0 b Ao 2 Bk
—b
z= yT . (7

FRATA 7 U 28 30 50 A Al 4 114 B2 (8) A D g 1F
/NN R R sl

1.2 HERESHNR/NMNIMEEE

BRI Ry [ 5 F B A e Al 20, AN R I8 5 f)
B

x;la _ y;b .. 8"

B (P} (i=l~n) B G REIES], Jeit

i

BAP) Cimlen) 4% 50 1 25 (8" B 155

i ik
x,—a y,—b z
A B 1
d; = ° €))
Ja42+ B+ 1

PR @)L, WX R TR N
P(.5.z), WLB PPRETHL®), T_A
Ax;=x)+B(y,-y)+z,—-z,=0

{ Y-a_yi-b__ . (10)

A B

3y B AL AT SR T R AR B, B Z, PR
WCHEZ,, Z,=minfz}, Z, MRLAICH B(X» Vo Zo) »
Z, (. 72) A% A 2, A HEES 43 5

d=G-%)+ G-+ G-z) . (1)

T AT 52 £ % 7 0I5 S e e ) B A 5R B
BIHETM, LA By (%), 7o, 20) JARFRIEUS,, L d {0 X
AebR L d AN Y ABER, B EHAMBIRR & =[P,%, 7],
FRAF| ST P (d.d), BEEI P SRR L
BIRTAS Y, e s s

X

| > 7
s AL A B T
BWHL LS5 XS0 B (d,,0), M B 1E5 Ak
FRZR o =[x, v,2] FAFR (x;,v5,20) 24755 /2
dy =5 =50 + (7~ 7)) + (25~ Z,)°

* — * —
Xo =X _ Yo~ o

A B

* —
=207 %



B 86 1 Tk BLAE: BAEENRLE S RSN 2= P IR -225-
PP A, H S
a, = arccos Alx; =x)+ By, —yy)+2z,— 2 ) (13)
VA + B+ 1 )+ (-3l + (5 -2,)
AW o, TR /NETT 6 4>, 20 P (k=1~6), T2&H
o = arccos A(xk_x;)+B(yk_y;)+Zk_Z; (14)

BEEEW k=1~6, il RARFEN o <o, T 2a
{EL R Ay J52] E F) T A

1.3 HERLHE/NIETEE
PR BR R 0B TG PRI (8) L, At n]
FESL AT B, B
ERNP, | (=1~n) HyERk RS 451, P |

H A s BRG PERRZR (8) I B S A
J

k

x,—a y,-b z

B

1

d =

J

VA + B2 +1

525 (dy,dy) I
(dy —dy)’ +(ds —d? =R (n=12,3), (18)
BERE, SR P A R (dy,d,) IBEES S,

BN (dy,dy, Rsine) .

(15)

P ) oo gk (8) fE R L, B E RN
P(x.7,.2), W{P |EaLyR, FrA

)Cj —a

A

J_’j_b

== =7

J

[e]

A, ~x)+B(F,~y,)+Z,~2,=0
hE S T S A (R, 5,.2,) B Z, /M

4= =%, +G, -5, +(E,5,)

L1 P, ol 4 47

J/%\“\\ ’

2L, AR, d,

(16)

. Wz, %R Z, =miniz, b X R AR
P,(%,.5,.Z,) » P(%;.5,.2)) 2] P, n0BEE

)

\/A2 + B+ 1\/(xk _x;)z + (v _J’;)z + (7 _Z;)z

345, ArE S, S, F1S,, S, LRy rhaRLk, M| rhaksk

5" =\ -dy)+d,~d,) .

19)

AR, M SR AHAEIES, 2 RIS, R R
INIMIZSER AR
B (dy.dy) FIBIIR S HOIELL, e/ NMIL A ERIY

<o

Ko izl o

2 RETFEITE

PG 2 R Z AR 1 B S 2R T HEA T I i, 0

MIVAERRILZE 10 A PF R SNE Bt B T A LR

YALBREES H AR & =[P,,d,,d,], W 6 FiR.
WO 2% ] R 2 A b SR IS8 P (d L d ) B R/ N
ZBN S BBk AR KX S, S,, S M EIR S FARE

2. ME/MMIBEEINERTITR, 4RI 3.
HIZE 3 AT, A PRSI HE0R

F1 MHEREIVSFILER (BA: cm)
I £ = i 2 dhe BRI 1K o) A 2 vl Al A
X y z X y z X y z
15.9462 0.2989 1.4057 0.0189 -0.1516 -15.9872 14.7862 -14.5488 11.8235
15.0413 5.1982 1.9556 1.2705 0.2835 -15.9271 13.0413 -13.1794 11.7145
12.6752 9.5667 2.5004 2.1252 1.4451 -15.7507 15.6733 -14.3453 11.2575
9.0867 12.9818 3.0357 2.2738 3.0861 -15.4598 13.7521 -12.0255 10.8488
4.6328 15.1157 3.5581 1.5365 4.8459 -15.0617 11.8763 -8.6129 10.7577
-0.2474 15.7683 4.0656 -0.0991 6.3134 -14.5628 -15.4901 -11.7582 10.6799
-5.0756 14.8842 4.5573 -2.4724 7.0966 -13.9702 -14.6290 14.8742 10.5289
-9.3808 12.5586 5.0343 -5.2669 6.8936 -13.2917 -12.3328 12.5683 10.3573
-12.7461 9.0272 5.4985 -8.0583 5.5486 -12.5319 -13.5643 14.4687 9.7235
-14.8485 4.6416 5.9546 -10.3785 3.0862 -11.6976 -13.0413 12.1794 9.6144
-15.4901 -0.1652 6.4057 -11.7919 -0.2826 -10.7923 -15.6733 12.3443 9.5240
-14.6161 -4.9213 6.8571 -11.9661 -4.1837 -9.8183 -13.7521 11.1247 9.3481




-226-

B EMRETIRFREFR

2006 4 252 #

5] 5 2 T B o5 BR f5f % 1T AACHE [5] A: 2 T B o
X y z X y z x v z
88358 | -12.4781 | 7.7789 02318 | -15.1906 | -5.2824 | -15.4901 | 117572 | 9.2299
45078 | -14.5488 | 8.2575 50212 | 147213 | 40066 | 146290 | -13.7715 | 8.7789
02362 | -15.1794 | 8.7498 94745 | -12.6552 | -2.6887 | 12.5688 | -14.5365 | 8.6573
49311 | -143161 | 92577 | 13.0458 | -9.1916 | -1.3385 | 15.1046 | -11.4520 | 8.5799
91193 | -12.0511 | 97799 | 152942 | 47168 | 00309 | 12.6290 | -13.1256 | 8.4586
123952 | 8.6129 | 103145 | -8.1049 | -11.5936 | -7.6731 | 12.2258 | -12.4258 | 8.3673
14.4444 | 43432 | 108573 | -43179 | -14.0754 | -6.5065 | 9.3328 | -11.5683 | 7.9571
£2 HEHMMEITEIRFTE (BAAL: cm)
F 1 B LIS/ o 22
WML x=y=
¥=y=0 IAA]. |AB|<1072
E. WG| iR, x—":%”:z |Ad|, |Ab|<10?
Tiff: 2a=18+k |k <5x%10"
BROAKR (0, 0, 4.9) |d|. le|l<5%1073
BRI BROBIRRZESE (d, e, 4.94f) fl<1x1072
7% R=16 IAR|<10°
=3 MEBIIREFELER (EAL: cm) SE R
Fa 1R B AR . .,
_ (1] BREDE, BEART, S B LA B AE LA T 7
LR, x-0.0091 _ y-0.0109 _ P o .
Bk . A 0.00018 _ 000102 _° ooy M. SRR SRR Dol K 2E S AR,
Wif: 20=17.9953
I : 20 1998
A HRLAEBR (0.0039, 0.0016, 4.8948) P I ‘
S Rteo (20 FSAHE, EAK, A4 R 1 L A )
JNT AR IR T8 I]. KEH T R4, 2001,
3 RIG

ARSCERGEHA AT KM Gl 2 915 18D f)

SERITFEETT I, IFG RGP T A S 51 0 A58
BT T AEE o RN SME G 22 3 J7 1A B

TR BRILAT ARG 1, ] DL e 21 At

ARG TR LRGP, SRR PEINE fin 22 5 B0 52

MY TT %

21(5):18-23

PREIG, FEAE . A4 Bk R A 3¢ [n) B Y B 5
(APSI97)[A]. dbxt: v ETH&E H AE, 1997(8):197-
201

TS AU R LAy B R SR AR M. bt
[ B7 Tolk i Bt 1993

Application of the theories of enveloping
in missile’s mechanical parts shape deviation assessing

ZHANG Rui, WANG Cheng, ZHAO Zhimin

(The 91550" Unit of PLA, Dalian, Liaoning, 116023)

Abstract:

The guided missile’s mechanical parts have the strict accuracy request in design and machining

process. For these already produced out, it is necessary to assess the shape deviation of them. The theories of

enveloping are to build up the minimum external enveloping model of the mechanical parts, assessing the

deviation of its shape. The method not only can appraise whether a shape of the mechanical parts are qualified

or not, but also can reflect the error margin that process the craft. In this paper, with the theories of enveloping,

a mathematical model of the shape deviation assessing is established to an example of guided missile’s

mechanical part, and the calculation analysis is carried on. The result proves that the shape of the parts are

within the scope of the deviation allow.
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