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ABSTRACT

Aero engine is an indispensable part of aircraft, without engine to provide power for aircraft
flight, aircraft can not fly smoothly. Ignition system is the core part of aero-engine, it is an
important part of engine start, once the ignition device problems, will affect the safety of the
entire aircraft.

The engine type used for the fixed method optimization of the aero-engine ignition device
is the turbojet engine provided by the school, referred to as turbojet 6. In ignition device for
disassembling, found the bolts used to fix the ignition device is much less, the stress of the bolt
connection can lead to various bolts can't achieve full uniform, affected by the engine heat,
vibration, joint easy to loose, deformation, resulting in the loss, reduce the service life, and cause
the late increase the maintenance cost and maintenance difficulty, So we thought we could use
another connection. After communication with my supervisor, | decided to optimize the
installation and fixing method of the turbojet 6 engine. First, | used SolidWorks drawing software
to conduct 3D modeling for the ignition device of the turbojet 6 engine, focusing on the
connection mode between the ignition device and the engine. The original bolt connection mode
is changed to slide rail connection, accessory bag and buckle connection mode, slide rail
connection adopts foam resin heat insulation mode heat insulation shock absorption; The
accessory pack is connected to the engine by placing the ignition and afterburner in a box filled
with thermal insulation for shock absorption, and the snap type with springs for shock absorption.

This graduation project will give me a further understanding of turbojet 6 aero engine and
the importance of engine ignition device. Finally, the three optimized installation and fixing
methods were compared with the original fixing methods to wverify the feasibility of the
installation and fixing methods, and the optimal one was selected for force analysis.

Key words : Ignition device ; Slide rail connection ; Accessory bag ; Snap-on type
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F=E RAEREREEBEEARATHEMMKL
3.1 SolidWorks = #2148

AR EE P R 0 LA T 45 i) B A5E 2R 3gE AT #5587 43 AT R RS 7 43 A, 3K 26 3 A g P 2
SolidWorks ZEAHA:HEAT 23 HT, Sol idWorks #&—AN LA Tl B 4 3= Y CAD/CAE/CAM k4,
Wi F8 PO T A 1 7 R A 2 —, BRRS SRR TE 7 8, YD vt ad # v th 22
FIEZE, SolidWorks B A >JfRif, HAEJ7 (B S 04F AL, AT LUAE K I 8] P he e o R Y
Wit I Bl IEh S E B SR, ] DUR HERG I 248 H 2500 2 7507 16 18] B 1) j sk T 25
A, SolidWorks AMY ] LAZ:il 4 =4[, 3 n] DAAE = 4E 4 B 21 e U DS 1EAT 48
P = TR R LE IR

AENEHET SolidWorks M B @& INEES Simulation, simulation BALHE
SR IINT N1 HT F8O AT HLI 3 BT IR I3 20T, AR IR 75 2 FH 0 5 8277 43 B R A
JIEGYHT, BERL I TN T B G52 TR S BR, #I1EaN T BB RS
ARG, TEMCIREY. . NARIN /3%, RNZ AT SolidWorks ERLERA
CAD Z: IR, SolidWorks BERT DAZ: i =4 @ el th v DALl 2R 1], FH e skt 7 B 5
- H AT LA R B O SO R B B R AR, BrRAESE T SolidWorks SRFEBIE C
S8R SIS AR 43 RS, 73 43 B i 4
32 RANREFRREBEEAA=ZHERE

321 RARERZREE AN =HER

JEhams 6 kR B 2 e ] U N

ARFIHS SolidWorks =4I, N HIAHIAmE 6 1R K RGN RSB 2
B R :

L B AT = 4E @B AT SolidWorks BEAT MR B AP TR L], ARAEAE SR BTN
BN BT A, H R JCORE AN AR (210mm*72mm,  120mmk90mm) , £



REFE-SMABARKE 2022 BAREEDRIT

il 56 S T T AT R, AR BE Sy 65mm 5 67mm.

2. P A 58 ) KR B AT R 5T, S ACRE N 2mm, X RUKCRE B 5 T #EAT IR AL
FLezthl, 2l AT [ A Ab B

3 RKEEE M — /NI O SIS EIEE O, g s kKBS E LR A R O, I
XT R KR B AR AT [ A A, anE 3-2-1 o

K 3-2-1 fkEEEA

4HEEME, bl KR E MR, BRSNS TR

5. L Lb i Aa /N s R B pLIE B, L T B (B4R 500mm) , KR BIHLE BE AT
Hh5e, BEJEN bmm, 7ERBIVLERE FLm A S EESEE, #AERE, 5%
FEBORST —FERHETE, X AT R, R AR Dy 480mm, R 5 X EEAR AT IRSUAL L
#l, Wk 3-2-2 fis.

K 3-2-2 REWLEEERE A
6. il ) kS B 5 R BB R IE R AP IEBR (44, 5mm*8mm. 15mm*8. 7mm) , FE4T
FiA, B E N 0. 5mm, X HR S HFLAOAL &, FEARBE BTl &= R~ B 2 AN R R
SPRREAEFL, NPT A A (R=1mm) , 0P 3-2-3.
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K 3-2-3 kI EERR
7Bk SUKEER S R ANUARERE B, Fra H YR AR R R B, &l 3-2-4

CLCE
UsS L

3-2-4 EHK

8. ¥ TR AR . RENNLEEE S BEIEATIENS, RN R B IE I i fef ks
SR ENERE, Bt DA EAE A 24 3E 47 T, 6k RS I S B2 i R 34T TG B, &R B ),
W& LT, i 3-2-5 Fiw.

g Fes
v X

RiEEaE4

~ | SEERR.SLDASM

O HEROER4

2HEr

itEig

K 3-2-5 dZHeAEnE A

33 RAREREEERANMMED

FERVY B2 1R BIHLER, 70 B Ie I M S A I, 7 PR VRIS 52 T 20 1) U A
T REWUIEAN D, 5 A — BRI 6 SEill, 7255 —IRIRB A, Kbl
i H O S 5905, R85 IRIRR R R BN IR E R B 8D 1R
%, AR PR A A P e B B MBI R A AR B 58 a1 50— B SR BB
PRSI, ERAE AR AT, T DA 5 2 A 38 5 P G K R 5 T (1 TR,
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R EH ORI TRZIMHBI LG, B2 7 =F05%, M2l
R I T AR BT P, B AR B A RJCRE AT R T R,
FER T2 B TSR & IR G PR B GR RAE R, S =Moy -~ @~k
SR AT IR A o

331 R REERFNARKREERRN

DR IR0 B AR 1) 22 386 [ ey AREAT SO WOTTAT st e SR A B R AT
BN R E SN ) SR BT G R R AR i LU . BEA
R AR AT I U ], B0 “T7 ., flai dUs BT R IR,

K 3-3-1 7o

K 3-3-1 s kEEEHE
2. FU R ENHL G BEBEAT B K, 40 R A IE R R R L, SRR N R “T7 T,
LR JE AT I B R, 5 A B RN PR AT & B, 1 R BINLIE BT S I AR BT
X Rk e B A B e AER, i 3-3-2 AR

3-3-2  KBWHLIEEENE L
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3. RUKEEE. ) AR E SR BNLE R e S, X SUKEEE 5N ) sk s Bt
1TIE N e, R aERE, kA A e, KBRS SRR R T, W
K 3-3-3 7o

Kl 3-3-3 i

4. F G BRI G, ST IER, R E TS TR S, afE, LT
¥, K 3-3-4 Fix.

FrifsEantt -~
|¥E¢Z. SLDASKM
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&g
VO HeREBeE v
ZL8m A

B - BERBR<1>

K 3-3-4 EELAEERCE

5. BRI R A HURTRIN TARFRSE, T AAEIET 0% Iy 2 oA 75 825 7 A TR AR
TEMERERAIR, 01 3-3-5 Fiw.

s -Farde

-3 — R <1
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K 3-3-5 RERH

332 EmAEERFEREEESR

L ERGHINE R R BN E T, HEAFE, 2] 500mm+140mm FFEE, 2 J5 AT
{8 85mm.

2. 0 & AT AT, HFEREEN 1. Smm.

3. TR T HLTHARE K3 B R4 kA B RS, AR “L” B, HEH 8 A,
X RAEREAT R A AL B, anE 3-3-1,

Kl 3-3-1 fHAkEEAET

4 BTREHETMET, STHERKR “T7 FF, #T58M4%E0.

5. T JEIA%EN, &FEAR T s R REE AR E G, FERZH Y
6mmek5mm (1[I, JEREAT R ) BR a4 .

6. 1F 75 2 [F 5 55 T I i AT MR SUFL I 2z ], R A RIS, Wil 3-3-2 Fiom.

K 3-3-2 pkEEET

7.4 TR S F SRR R s B SR R BN LE R R0, St N B i A
ERMIR, IFERI B2 65 MAEE <40, Q& 3-3-3 s,
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K] 3-3-3 mokEEERM

8. fFHT AT T e UG, X P T FAFEAT AL i e I T, IR R IGR bR s
AR AL SR E BIHOR, 45 Rl 3-3-4 s

K 3-3-4 HEEE

333 AAEBFRMREEEESR

A 77 R AE M B U7 SRR Al B S f R EON RN R, ROk
I HRINAIER .

L SR 5 R ENLERR KRN, SEiRYE R JCRE I R/NR] 5 2 RSE KM 1)
AT DA e AR A i E AE R JCRE B R, A 3-3-1 B

K 3-3-1 R
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2. HoR &t 5-RAIERIFEN, BANIE s 5 R, s R ER, @i
RANRIR NI E AN R, a5 R A0 3-3-2 P

OE-fiE2 — Ei0<8>

3-3-2 #EHIREE

3. BRI SRR, A ST T, AR R BhALE B A] DL A E )
HH, JFE B S, i 3-3-3 Fras.

K 3-3-3 HinS5EHRERE
4. LR RGN & B gHAT FRE, XS kB E AT R R EEEH, W 3-3-4 Fius.

i

K 3-3-4 F-f

HoR

]

il
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5. 8 Vit BINEDER, @ 5P TARKRNBIRLS, 4R WK 3-3-5 P,

K 3-3-5 4ith
6. X EAFFATIRL, KM ETV, W 3-3-6 Fis.
S

o5 Fisiees G
L 4
R oR e ~
i Fﬂa‘*@lﬁ.smnsm
=
itEiQ

O HEERA9==ZB4E

=2w

BEEM
- [ =EHHRRE M

Kl 3-3-6 F:MC K
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FUE RRERSHRE TR R
41 RRERERNZES
SR B AR RANUR N5y, I th R R S04 B O — N4, e R 3
HURETS B ALK IR 36 0 IRI5E 6 s KU T iR O PR DA A0 K e
HATHIIF0T, SHTSCRBER FAR K BRI AL, PRI S Lr .

R B AR AL

411 S NEERNFESH

et R — AN e 2 [ AT AR B, I R SCRER BT R T AR BT 6 R
K E AT 3A21 SR A A HIE, 3A21 M-SR S, LR21 &' LLRTH RS, 76
AR 1A AL T B 58 G AT 0 AT

MRS B I IR N-50"C-300°C AT, FEXT 23 [ s 77 s AT I B T, i
FH IR R 9L 23 391 9—-50°C . 50°C . 100°C . 150°C 1 300 $EECJE, AR F340 Bl F i iy
SolidWorks,

2 5 A s o s ] vy A IR R -50°C R, X 22 285 ] 5y Rk AT N A1 AT
S g R anEl 4-2-1 s

Temp [Kelvin]

2.2 34e+ 02
2.234e+ 02
_ 2.233e+02
- 2.233e+02
_ 2.233e+02
 2233e+02
2.233e+ 02
| 2.232e+02
L 2.232e+02
- 2.232e+02
2232e+02

2.232e+ 02

2.:237e+ 02
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B 4-2-1  Ji fk 3R E R E-50°C

PR R B B e Uy A AR DY -50"C I, Xt 2232 [ 5 U5 sk AT IR F3 73
B, 13 & RN 4-2-2 fir.

Temp (Kehin)
23220402

' 23220402
23220402
2322e402
2322e+02

23220402
23220402

2322402
23226402

23220402

23226402
23226402
23216402

K 4-2-2 IFEUEE-50C

0 K R B 2 3k ] ey s IR N -50°C s, b 22 38 [ 5 5 2R T BN 40T
AR K 4-2-3 Fios

Temp (Kebin)
2.314e+02
' 2.314e+02
L 2313e+02
- 2313e+02
- 2313e+02
. 2313e+02
L 2313e+02
L 23120402
23126402

L 2.312e+02
2.312e+02
l 2.312e+02
2.311e+02

K 4-2-3 -FHRE-50C

B K 2 ey S AE IR N -50°C I, X2 2 [ 5 Ty b AT N T3
Mr, 1SHE R 4-2-4 Fios.

Temp (KeMin
2.284e+02

. 22848+ 02
2.283e+ 02
2283402
22830+ 02
22838+ 02
2283+ 02
22826+ 02
22820002

22826+ 02

22820002
2282+ 02
22816002

K 4-2-4 IR E-50C
15
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IR p ok B B e Ak ] e Ty s IR 50 C s, b 22 8 [ 5 5 AT IS F1 00T
A HdEE 4-2-5 Fis.

Temp (Kelvin)
23540402
2354e002
2353e+02

. 23536402
2353e402
23536402
2353e+02
23526402
23520402

2352402

2,352e+02
2,352¢+02
2.351e+02

K] 4-2-5 FEIRE-50C

24T R ok B 2 2 [ o S IR S N+50°C I, 22 [ 5 7 kAT ] 140 HT
g R 4-2-6 Fioso

Temp (Kelvin)
3.235e+02
' 3.23de+02
- 3234e+02
- 3234e+02
- 3234e+02
- 3.233e+02
- 3233e+02
. 3233e+02
- 3233e+02

K 4-2-6  J5 k3 B R AHREE+50°C

2AVE I R K B a2 [ 5 O A IR S N +50°C N, 2 358 [ 52 7 kAT 3N F1 404
B g R 4-2-7 Fros.

Temp (Kelvin)
3.265e+402
l 3264402
3.264e402
3264402
3264402
3.263e+02
L 3.263e+02
3.263e+02
3.263e+02

3.262e+02

3.262e+02
3.262e402
32616402

K 4-2-7 JEEEE+50°C
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A A KRS B A IR S B ON+50°C I, e 3k ] e 7 kAT N 0, B g
HinE 4-2-8 Fis.

Temp (KeMin)
33156402
3315+ 02

L 3314e002
- 33148402
- 33148002
_ 3313602
L 3313ee02
L 33136002
L 3313es02

33120402

3.312e402
3.312e+02
3.311e402

K 4-2-8 -FHIRE+50C

A,k B A R R Y B N0 C I, o e i T R AT RO EA L, B
BRI A 4-2-9 s

Temp (Kekin)
3.295e+02
' 3.295e+02
3.294e+ 02
3.294e+ 02
- 3.294e+02
3.293e+ 02
3.293e+ 02
3.293e+ 02
3.293e+02

4-2-9 MBI E+H0°C

IR 5k B RS M50 C Ry, X223l 8 7 s T N F1 00T, 15 H A5 R
K 4-2-10 Fiso

Temp (Kelvin)
3.345e+02
3.345e+02
- 3.344e+02
. 3.344e+02
- 3.344e+02
- 3.343e+02
- 3.343e+02
L 3.343e+02

3.343e+02

- 3.342e+02
3.342e+02

I 3.342e+02
3.341e+02

K 4-2-10 $EIRIEE+50°C
17
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2R K B A R N 100°C Ry, X2z 2% 8] e 07 St AT 4N 100, 49 1 25 R an &
4-2-11 7o

Temp (Ke lvin)

3.735e+02

l 3.735e+02

. 3.735e+02

- 373e+02
- 3734e+02
- 3.734e+02
L 3733e+02
L 3733e+02
L 3733e+02

B 4-2-11 J5l ks B R MRIE FE+100°C

VE S K B A R E N 100°CHY, X 22 285 [ g Uy AT S J1 00T, A5 H 45 R
K 4-2-12 Firs .

Temp (Kehvin)
3.775e402
l 37756402
L 37756402
37746402
- 37M4es02
3774402
L 37736002
31736402
37736002

37720002

37726002
37720002
317402

4-2-12 JEHIRE+100°C

MR A S BRI E N 100°CH, X2z 25 [l 52 77 N TN b, g R
K 4-2-13 Fis.

Temp (KeNin)
3815e+02
l 3815e+02
3815e+02

. 3814e+02
3814e+02

- 3814e+02

L 3813e+02

L 3813e+02
3813e+02

L 3812e+02
3812e+02
I 3812e+02
3811e+02

K 4-2-13 RHIEE+100°C
18
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B K 2 A PR S 100°CIRE, o 22288 8] 5 77 AT N 30 Hr, 154
K 4-2-14 Fix.

Temp [Kelvin)

3.735e+02

l 3.735e+02

_ 3.735e+02

- 3.73de+02

- 3.73de+02

_ 3.734e+02

L 3.733e+02

- 3.733e+02

- 3.733e+02

[ 3:?32e+02
l 3.732e+02
3.731e+02

K 4-2-14 FHFREE+100C

il A R B A IR 100°CI, o 22 e [l g U7 BEAT N A 0, 15 45 58
4-2-15 Ffi7mo

Temp (Kelvin)
3835e+02

. 3835e+02
3835e+02
3834e+02
3834e+02
3834402
3833e+02
3833e+02
3833e+02

3.832e+02

3.832e+02
3.832e+02
38316402

K 4-2-15 $HIAIEE+100°C

AR R JCR B Y 150°CI, X 2238 [l 5g U7 AT N A 0 A, 15 H 45 R 1A
4-2-16 ffi7s.

Temp [Ke vin)
42356+ 02

. 4.235e+02
| 423502

_ 4235e+02

. 4234e+02

_ 423des02

| 423des(2

| 423302

| 4233es(2

| 4233e+02

4.232e+02

4232e+02

4231e+02

K 4-2-16 J5l & ks B R RIE FE +150°C
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VE S K B A IR E N 150°CHY, X2z 285 [ g 7 AT IS 30T, 15 H 45 R
K 4-2-17 Bz

Temp (Kehin)
42166402
42156402
42156402
42156402
4214602
42146402

L 4214es2

K 4-2-17 IEHIEE+150°C

MR A K B AR Y 150°CRY, X2z 2% [ e 77 AT N b, gl R
K 4-2-18 Fizx,

1emp (Kewiny
4.316e+02
l 4.315e+02
- 4.315e+02

. 4315e+02

. 4314e+ 02

. 4314e+ 02

L 4314e+02

L 4.313e+02

- 4313e+02

- 4.313e+02

L 4.312e+02
I 4.312e+02
4311+ 02

K 4-2-18 -RHNIREE+150C

B K B A IR S 150°CINF, b 22285 [ 5 7 NHEAT 3N J1 0, LS
WK 4-2-19 Fis.

Temp (KeWin)
3.795¢e+ 02
' 3.795e+ 02
. 3.795e+02
3.794e+ 02
. 3.794e+02
3.794e+ 02
L 3.793e+ 02
L 3.793e+02
L 3.793e+02

. 3.792e+ 02

3.792e+ 02
3.792e+ 02
3.791e+ 02
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K 4-2-19 MBI E+150°C

IR R K B A R E N 150°C Y, X 22 285 [ g 7 AT S J1 00T, 15 H 45 R
K 4-2-20 B .

Temp (Kehvin)

4.326e+02

l 4,325e+02

- 4325e+02
. 4325e+02
. 43246402
43240402
4.324e+02
4.323e+02
4.323e+02

K 4-2-20 $EIRE+150°C

2R K B A R Y 300°C R, X2z 2% (8] wg U7 AT AN b, 45 gh R an
4-2-21 Fi7mo

5.737e+ 02

l 5.737e+ 02
. 5.7 36e+ 02

~ 5.736e+ 02

_ G5.735e+02

_ 5.735e+ 02

| 5.7 3de+ 02

L 5.7 3de+ 02

L S 33e+2

l 5:?32e+02
K 4-2-21 J5i s ks B R AR E+300°C

MU KCEE B A IR N 300°C I, X2z 2& [ g AT AR S350 b, SR an
4-2-22 B/ o

Temp (Ketvin)
57676402
l 5.767e+02
57666402
51666402

. 57656402
57656402

L 5764402
57646402
57638402

5.763e+02

5.762¢402
5.762¢402
5.762¢+02

K 4-2-22 LR E+300°C
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MR A KCEE B A R Y 300°C Ry, X222 [ g U7 AT N b, gl R
K 4-2-23 B,

Temp (Kelvin}
5817e+02

l 5817e+02
5816e+02
58166402
5815e+02
5815e+02
58146402
58146402
5813402

K 4-2-23 RHIIEE+300°C

2B, Rk 2 B A TR E O 300°C R, o 22 2 [ 5 7 AT HON ST, 5 g R
WK 4-2-24 iR,

Temp (Kelin)
5.797e+02
l 5.797e+02
L 5.796e+02
. 5.796e+02
- 5.795e+02
- 5.795e+02
- 5.794e+02
| 5.794e+02
| 5.793e+02

K 4-2-24 FHFEIREE 300°C

IR S K B A R E N 300°CHY, 22 25 [ g Uy AT IS F1 00T, A5 H A5 R
K 4-2-25 Fi7s o

Temp (Kelvin)
5807e+02
' 5.807e+02
- 5.806e+02
. 5806e+02
58056402
5.805e+02
L 5.804e+02
5.804e+02
5.803e+02

K 4-2-24 FiE3AIEE+300°C
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4.2.2 HRAIFHEBIERTEL

MR A b1 B g A7 g e e, i B ok s B 2 2 ] e 7 ol b T-50°C
50°C. 100°C. 150°C 5 300°CHIMIRE T, 2 J5 W& JE AR 5 8/ Mtk 5 B Y 1 7 7 A%
fhiass, s EartbE, Hods WE 4-2.

R 4-2 SRR

B 530 -50C +50°C +100°C +150°C +300°C
JRABEY 2.234e+02 3.235e+02 3.735e+02 4.236e+02 5.737e+02
T Y 2.322e+02 3.265e+02 3.775e+02 4.216e+02 5.767e+02
RAEAY 2.314e+02 3.315e+02 3.815e+02 4.316e+02 5.817e+02
B A A5 7Y 2.284e+02 3.295e+02 3.795e+02 4.296e+02 5.797e+02
AR 2.354e+02 3.345e+02 3.835e+02 4.326e+02 5.807e+02

T I RS ) FA B BT L, T DA MU 2 2 T e AR S D AR A 1 B
222 [ 5 77 SR s, AR SEEGIR T A U AR T IR AR A, LU B R e e [ e T
X, RInegelie 77, e R del e 77 o FRBIRKL TAEREA (k2 %2 mii
SO, IR RELEAN M, MAZLEE KA SR RSN IR R #, BTl JE SR
SR G N A I
43 B REEFRN IS

RUOKBEBAE RN R B SRR IINLEIER, Sk E e RN |, 5 5%
KAWL TAE I = A P 3R DA R RR BN 5, s R B2 T BUR L S 25 5 A%
T, B LAFR BN 7750 M &5 7 56 o 1) 22 e 8] e 7 SR 5 A R LR L MR K L TE A
PEELR MG E MR, FEART N RS T IR )50 #7
431 RNREFRN NP IIEIE

FEBASIRAT p, R A R POp| R ARRARE. g R EATEOLE CE E es E E
77 K 2 B F1 TG A 40N-100N, EHL 40N, 60N. 8ON. 100N VU fifE NSZib i, %18
WS 6 R ES) ERE, 2> HI%EE 10N, my 30N. m. 50N. m. 70N. m. 9ON. m T/ J74F itk
1T SE5

i R oK R B 2 e ] 58 T S e MR AR SZ 779 AON BF, B I 10N, m, %2226l
HAT 25550, B R 4-3-1 iR,
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|
e e
Bi: 0.182502

URES (mm)

26006401

l 2383401

L 2167401

smeRTes

1.950e+01
1.733e401
1517¢401
1.300e+01
' 1.083e+01

| 8.666e400

6.500e+00

4333e400

21676400
v

1.000e-30

4-3-1 JEHMF7 40N F7% 10N. m

2 KR B 22 ] 5 T3 N AR 3 7708 60N I, 10 B 308 10N, m, X 222
BEAT T35 b, AR A 4-3-2 P

R IO I8 JRR.

G L
g 1-; o)
ﬁm’- mja :

: M 1
TSI 01034

URES (mm)
5,574e+01
l 5.110e+01
. 4,645e+01
- 4181e+01
- 3716e+01
- 3.252e+01
2,787e+01
2.323e+01
. 1858e+01
- 1.3%4e+01
9.290e+00
4.645e+00

1.000e-30

K] 4-3-2 JEAR /7 60N J3%E 10N. m

2 i KR 2 R ] 5 T ) S AR 3 7108 8ON I, BB RO TON. m, X 22 A
BEAT 3200 W, AR A5 A 4-3-3 PR

) ‘;!N‘ .l
I:kﬁ];oﬁ?vss ;

URES (mm)
5.600¢+01

l 5.133e+01
L 4.667e+01

- 4.200e+01

N sy

- 3.733e+01
_ 3.267e+01

2.8006+01
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