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Failure Analysis and Improvement Measure on the High-pressure Fuel
Injection Pipe

Abstract

In the face of the increasingly stringent emission regulations in many countries, besides
accelerating speed, lightening weight and increasing power, improving combustion and
boosting oil pressure should also be taken into account to keep diesel engine’s important
status in traffic field. In the recent years many diesel factories assemble high-pressure pumps,
aggravating vibration and advancing load stress, so possibility of trouble increasing fast, bring
great loss 1o not only the factories but also the consumers.

We take the six-cylinder diesel engines as subject investigated, base on the fact that
diesel engines’ possibility of trouble increases fast. We find the hazardous spots by
counting failures and analyzing fatigue theory. We apply the local stress-strain
experiment to measure the hazardous spots of the high-pressure fuel injection pipes’
strain, periods and swing. The faults are studied by the fatigue theory and hydrodynamics.
Based on the study and the Chinese standard, a new standard is established to meet the
product and design of the diesel engine factory. The finite element analysis is used to
create the pipe-clip model, and the working regulation and modality is studied. At last, a
new method that shape of pipes and position of clips of the high-pressure fuel injection
pipes is used to reduce the strain and improve the anti-fatigue characteristic. The finite
element analysis is used to guide the design.

The result is proved to be available by the experiment. Now the improvement is
apply to products, and the information after sale indicate that the reliability is improved,
and the improvement is successful.

Key Words: High-pressure fuel injection pipe; Finite element analysis; Strain; Fatigue
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Tab, 1.2 The mechanical capability of the high-pressure fuel injection pipes
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W, EEEN. M ERATERX, F=E ZRERE. KRS EHREM, FiE
A EERRAMIREES), ATMAKTHSELNER, —REB¥E 50 FERKE
PUBA T AR Z kR m, M BERRSEMERN Rd WE—KRE 10 2%, Fr
PIRE R ERIEN. R, WEFRNELERELE, et AnTin. #REEH
BAETENL, MBS R, —RASETEELAGETANREEwAM. fAExrHA, /B
FRRS HEEERE, A THRTERBR AR E WD, BIHEE, YR8 FRHRER
() 50%~300%, MBI —EESHEN, EMEF BE K.

I\

5.7 BHE KR
Fig. 5.7 The distance of the elbows
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5.2 BEHEERNIER

Sl E g R G, TEESTH. Rl TERATENRIIARHE
EERENFIRNEIFERTHE L SBHELBERSIME, mEBERNNS, B#
TR R A .

RN, BEMEETEPEBNBA-RIRZTERZHARE, SfmERS)T
Ko HTwH/NMES), BERECBRMRRER AR, ¥BinTREnReEn. nE
BEREMER FBLAALNER, mERERERNTREEEREEZHNER.

B EEMHN 3 EEX, W 5.8 Fir:

i

L

k5.8 “HHRE
Fig. 5.8 The clip for three pipes

R AT R RIIE TS S, TR EE RO E T LA ERBREFRL T
EmEMHE R NER. 2FPRRRIER, RN ERPHTLEEEM, 8
AR B R & N ERA L Z R RERESKOER, TUANENRZ
hEME-M A LEEBNEEA, £SOt RATEE X, WE 59 B, FERE
B4 A BT E.

W59 @k
Fig. 5.9 The clip for two pipes

WEH 1. 2 88K, 3 HIEKERR.
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B A k£ RAEM A B R, RGN SRR E, BELTFEE
BEAENEFRER TARZk, ME S N BIBF B . BRI R T,
Mk KARE THEAHS. HAIT &GS Lo R rRE.

5.3 & FIRE REFFHITRIES

HHEFRES) 1% (computational fluid dynamics, ®%: CFD) 27 FHHL kM ik 4
B (A RIS FIE, 3 HA AT R TR, CFD BB RENT
BEERET CADICFD HAM R AR RE (HEED) MEEERER. RIVHKE
R B AHUR ST TR, e, (63, BRI, KIGEESEERAN
o, ETORANIARKRARE, LUERNESUT RS, TR R NS
BB I B BRI 5 SR O 18t BT AR R R AR A AT I R, (B TS
SHBRAME P E ARG, EEREE TS IERNEE, TXESFE CFD
B . RLA CFD T HIRRARBRGITE, TR ERB I 7 R R A R
FE, MAMRD . FME. EHRE, FREATERSNSELAREEMH, &%
SIS SRR ERERRRE. E. MEFSXEFLLKEEES
SR TR A, ATLUEN RN EE.

RARRCED HIRFFA . WML R R MBI A R S B CFDI WA & i 8 i
Mk, REERDSYHEENBEEMEE. B ANHLCFDRAE: Star-CD.
FIRE. KIVA. CFX-5. FLUENT. PHOENICS,

CED ] 2 00 3¢ 2 -0 5 7T i 15,8 ks . L o I %M?M@ |
e A R RN A AR R R HE B s rrrea
Bris, MREMANSRYEREINRE R AT
RPN T, TEQEFETE. JET ¥
16, BEE TR, 44T AR 0L R B AE T R
PR 10300 57 46 e T YA B0 2 PR B3 S P O
FREE, DHGETSEMIARRN, 4Tk YT
HEA MR B, R, R &R CFDE STTT TN

| !
r

WA MR L B A, |
. > &
% PSRRI, T LA ‘ﬂ@?ﬁ
RN, (T FATRRE EAE, — R FETTRTTY

BRI, L WHBGERERRENE  ms oo '
ig 5. ¢« wourst of solving prablams
TEBL, SRR R B B A M R TR 10
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R EREETES CEBEEHAE, LRERRME. FRSMNEE, SRR
g, R, StEEERHEERRE], TTaHEMELI s tARd. hTATEEN
¥UERA . BEOTE. IHEFEAWEAERMRAR, TR SR R
BEASIR], B, DAZUARAN BB O R BTRHE R B0 P EIkR1A A R AR .

FIRE ¥} 2 2 #F] AVL 2R FRIKSIH CFD #4F, LA FHiAkRiz). wE.
PRI BAE R, AT DA AT 2 (0] B RS ML B S M RS B A, BT R
Bif sk, FEIANEFYEAEER, AU ESETRANEENZINESE. E1E
B, BhGEARGS A,

BE, EMflaEmEERZh 2488 LEAONEENGERMEE Skt
BEMRERELRBRYMMMAE, HEN CFD KRB K TARAETER.
B E R TR AR A SIS AR D65 E R T & TR e E 50~
100bar, 0 R 4% FATH B8 ERBHATS 7 MHEN, REBHEERHS N SEERE S,
B A R R SR B+ R, b R, BTV R R R g — MR
A M RETEEER, oA EIEHE AR ERNBME TS, SERRRE
M T E B AR R, X AN FE VT DA B — N EE 38 A TR i A% 1) e o S PR

PURMIEBEFE A WI0A 8, MSMm—E MM ERIRE AT D, KRR
IR L 0 R TR R, RE i T RN E Sl BRI, LA
W, S EREEIELIN, MR BRI R R, R, R e R A
P2, R4 Fire SR, MHHELITER, @@ 5.1 fix:

SN e L

B 5. 11 Fire BT
Fig. 5.11 Analysis by Fire
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NEE N NFR IR A

B B SO A LR, it EERTUEY, ERIEMERGERMINES
BoK, MIELSGwm L. BERERES), RARREHREE. RARTSk
IR I AL T W R R MR, BEHNLASEA%A O NBRLREERZ I
Rir. RHRAHARK 5.1

# 5.1 HANERILI AL RERZWN
Tab. 5.1 The affect of the angle and diameter of the pipes

W i AR R/r % R/b 30° 45° 60° 90°
0.5 0.120 0.207 0.480 1.000
18] 1.0 0.058 0.100 0.150 0.246
2.0 0.066 0.089 0.112 0.159

FEXAR AT, T PO A TR S 1% () CRT o, 498 oo oo 7 L e o 2 £
REX, HMERKNZS), EREE TREIENMESRUHITBBALNRAKX, #
EHIESE, BT ZEKT AR

HIEDEAERIETRY, TR RBERE D, IEMBTERRERA S, T
R, MHBIASE. FEBMRSIME R, ARERK, MR, s
A, T E N e R 2B S M RES), XS SRR
B, ERBESAS, ERERMSRE, LI MBTmbEs m R EeE, BEHKE
TRt RITRE, WLLE AR BN R AR R BEs), HAERRTLAR N,
A AV B R R A A0S, X NER TR RO E - S RLRZITEANER. RE
AEERIES), FHEWIHAER, HET kK. & EmErRIEmFEASE
FIPIREI S M52 ST B AR « MIEREIEE) T, B AR R E SR E RIE S —
MERG MR B KRR, DLlDE A k.

ARYG PR RIS T, 2 12 i R o O T o SR B 25 O BT L LA g B o B S R B
B 90% , IXHAIBMNMLIT RIS RRESYEH, FTUL—E BB E AR IR
MERRA B, IR,

54 RE/NGE

AR A # TR e 2 R, Fx R AR E S
HIR AT B 45, R TR IR R AT IR 7 ik, X0 T 45 & 5L AL 7,
Bl REREER . FXRARTHE, BRERTHTERESR, FE8T2EEN
B
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FTR I E MR RS IR

6 S B EHEMRRITHN

6.1 BIRTIER

B R A BCGR T U A A S S, R mERER. ER TSR
£ NIBMESRRBMELFES A, IR 41 DL R RERCAHIERRILE . T
HEARHENRG, DREREREEN—ERBtE, AETRAME, AR
RITERHS, ERAKSAERNET, AERTERE.

IR AR — R aE.

(1) EEME: BENBRRMGHLRRARAL LR A @R
TERE—ARaOEE, AFOYEROSETHERRLERNIE. FRTBEENF.O
EFRAHMER, BRTF%. ERCELENFZ 5 MK T, mawreeE,
SEWHRY ., PuftE . RURERE. RINMF A RBLR R e X%,

() HERR: HENRMESREEAERATRE XA E. WTFE—P
BEBFER, FUZXRS LTEEEFRTMNRAHERHFETFIL LT,

(3) BLAENE: ERESFAMNITERENERRTOENLE, FE—2HK
BORERITEN 3R, LG0T 45 M4 BE AT IR SR T & ERVE AT VRS, 4R A AR R it
Bk, IXRHATHIH R E KA.

=AM BT, BUARTEERENMERTMHRE. FRTER TR
HTHEGRAEE, REHANRENRESERRETESARNER: HFRIOHEEN
Rt it B AR AR RN, SRR R RE T H AW RS, XAEHE
BARARHEAF A BNER AR,

—AEERINE) R R DR RS S H MU w B A . KEEESEFT LM
— AR R DA R B AR . RIS (VR , AT LIRS
EHXALHER BT Y R L EAMINL R, B—Fanigs. XA
WIFE FAEE A I AR RGP RL RN ) &, IBIRTIRE “HaSR R PRI

AR MES R

PR EHMMNASEHEREMN, REREIABHAESSIEMNHHETS AN
HETAE, HAERFHTUR - AR R KRS,

RAEHER: SHNEARSERENETEW, ENHTEMRER ST
KETER.
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KEEHE | NPT I8

AT X R F DA AT RO RSN A YT R B S E AR A
RATLUMEN,
BEAHRBRAGLERBEERENIEE A, TN A8 B SRR SR, Hi
B AR R AT,
M{s}+csh+k{s}={P) (6.1)
AF: M—EHLATRER, 2 WAk,
C—E& MR RM (REMEEARMME, MC=aM+pK, o pALHER
JBRY, CHMAM) .
K—#E MRS, XFRIEE.
8 — AR BT
P4 T S FIRE
WA, WP AHTRME, REHERK/ DN NEFTMHENRIBHER &
BRI, EBEISMNTER 8 LRs)H R,

M{s}+Kk{6}=0 (6.2)
EREREENF RS TRA, HBHE:
{8} =1{6,}sin(at + o) (6.3)

R o —RIFHAE, o —WIPFIHRNT
BEMR-MER, MERTRA. 81T KN RER IS D) &0 RN H TR
R, HEHRERE R RIS F RS RS
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SR E SRS T ROUEHERE

6.2 BIRTERETFURS SN
AT EmPBIEMER A E M, B AT EAS.
EEREESTT, HEERNE RO FR LR S L SR ARTER
2AVIEE, THBERET SUHIEHERY.
6.2. 1 ABEHAMED
WEHERENEHBEI TR OEY, HTESEEERENERFME, 2EEH
B, PESHESHENE)D, XE2RTPY, ERNasHEnEESs, EmEH
FURMHT 4%, A

K FA 0O T 44 B8 7T solidds R, EARFTTR T HImm. HENN ARE
16463-22208 i8], B TETE63610-83521 Il fnEe6. 1A

K61 RmEMERT
Fig. 6.1 The model of the high-pressure fuel injection pipe

o B o L E AR R, RE 6. 1.

# 6.1 HHEN
Tab. 6.1 The property of the materiaf
MEAR FEHEHE EMPa Hat /4= FR f mm
R 20A 2.06e5 03 7.85e-9
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FHansys X HERITEASH, BHAEELREIERFRE, LR6. 2.

# 6.2 BELFRMEH 5 HaE

Tab. 6.2 1-5 order natural frequence

B S AE (H)
E—wH B B0 FNE HAk
1 95.3 142.7 184.8 286.8 399
2 119.5 131 166.6 2208 297.5
=3 109.7 1353 150.3 2184 278.3
B4 87 168.3 170.2 291.6 400.5
) 73 189.3 250 2784 3311
=6 83 115.8 178.2 298.2 340.5
# 6.3 RELARIME 6~10 Friise
Tab. 2.1 6-10 order natural frequence
'Y BIHE (Hz)
E ¥y B ERN IR -+
(=8| 529.1 594.9 822.1 971.4 1199.4
=2 470.8 5281 6753 776.8 879.8
B3 5294 635.7 740 833.7 979.6
&4 606.5 671.1 737.8 8504 959
Es 3472 470.5 612.6 714.8 865
w6 485.2 613.1 696 856.6 1003

Hh ERATUE B E G W E N~ EREMRS A, ELLEK (F£70~120HZ
ZD . BRI, Fik AUARSEE BRI, SME RSB R Ak,
WA E LM E HIHTS B R R KR, T35 T400Hz.

FEXHERURI T, B RMAIEME KD E 5 1ERX & L H R K. RS
W22 KK E B3R B o
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TR PRV B SR AT R S A

6.2.2 EHRIEBINIR T

EERTFREAMELE NS ERNSR, TR E LB E
EREHRERDEN, PR AR TR, FNSmAFNRE.

RIFE R o 2 S B R AR KRS, 3 B FRF CRERNRE) EEABRAIE
18, B AH7ERNE R BB N FE R m) R OOt AT DB KB s I e, Bl
A — L R DD,

18 mPE JB & A S IR R RR A v/, B B R R A/ SRR B B 3R S R
{H, FIEEMRAR R0 4.

AR B SRBEILRIRE, FE MR FRF RSB IRE. & T R B SR
SR IACIER, BTLAR T RS of 3 ) B B I R 25

BRI B B IORB I - AR, N 6.2 FiR:

Bl 6.2 il A R T
Fig. 6.2 The finite element modle

MERK LRETALLIE, TR R R TR, A AR, R
BleReRe, HEMEMANEXFRER, LB S TR, Tk E ki
mAeAR, FIF ansys MHERATRESL ARMENEARRTHEERA:

6.4 BTSN HE
Tab. 6.4 The natural frequence

wE i) el F=Hr ALY % hE

1-2 298. 82 371.10 411. 24 557.16 585. 65
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NIRRT RFRT R PR

HRAFHELER, ANEHNENIARENSE, £RER, EHEN 287H FEMR
ToHELAR R, WE 6.3 FiR:

SR, 1000, 08z 1B 1 (O] B 125747208, 0B6H:

.
18 267,901
164
14 -
Eu,..
u & P . . .
I ll
g . . . .
0 X0 270 p.id] 20 3m

W m 2 € 20
WE(H)

Wl 6.3 W GURRME 287. 9910z IR
Fig. 6.3 The pipes resonate at 287.991 Hz

GRER, BIFBIMERGEEIEERMELEHMESER, EXRE5ETH
HEEXK,
6.2.3 SEMEERBEEMELIITHE

sem Ml E B CAD B, Wl 6.4 Fir:

B 6.4 [R5 R M iE CAD &
Fig. 6.4 The CAD of the former pipes

W TR ERASE 2B, ARSI AP AT LASER A A8 4
BATHEE I, A g B RIS AN E R thE .
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SoF R B PR BN ST AU BT A A AU SR R MR Sk I &40, ITEETE, ¥
HHEA AU AR R RHATAE, WE 6.5~6.10 iR,

Bl 6.5 mIRMEE &

Fig. 6.5 The first order vibrancy

Kl 6.6 MARmES _MiRm
Fig. 6.6 The second order vibrancy

Bl 6.7 AIRE SR
Fig, 6.7 The third order vibrancy
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MR TR A AT

T

] 6.8 i e 4 IR g

Fig. 6.8 The fourth order vibrancy

6.9 mRE SRS

Fig. 6.9 The fifth order vibrancy

B 6. 10 REMEBAMKRE

I

Fig. 6.10 The sixth order vibrancy

_51,




RIS R SHT R CsHE

il ERIABEARACUE Y, SERERRA, R =PRI B
THAE, BX-Y FEOELDRREAE, SHRE. XEHORMER /5 E T
RIS kW SR IERSIGE, WE T AERE MR TR, AR SRRE L.
FIR th T KSR, (£ E P CQAmiRmE T mr ) BERERERG MR
B, BUERZHREN, WIe EESRTRAMUMMEEINE, I5RINNLE
G EREAYER), WERNERAES T EMERRNER WA,

HERR, RIS, BriBfy sl na RIRMERER), EA—FFaAil
B R S AN, WTRIER RN RS MEAR N RINAER. NREET
HHDRERE, BEHRSRIY -MFENRERTFERE, F O FERSZHEARE
BXH, ERELIAEEY.
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KR ANFRAATSAE RS

6.3 ZMMILIRIT

A PIRIEE R 55 8 e i RS A R AR &, B MR IR AT
BN S E A AT AL

ENTHE R R T,

AFSE, 4t B IR TR N

[M],., (£ +[K],,, {x} =10} (6. 4)
# ERBRBIE LT, B
(k1...—o"m],..){Q}. = {0} (6.5)

BEA [k, |0 [m, ] 4 S0 R BEA B ME AR SRR, M9 sk AANTAEL (0}
HAAARE R . SRIESATR AT T SRR, AU T m MEAAEE, m<n. B
TR AL S A b 2 B B S T

{4}, =121, {2}, (6.6)
X RAHHAT B E, (EHRE MR R R A T T AR

[M']=[M+[aM],  [K']=[K]+[AK] (6.7)
B 6.7 A (64) , FiERR (6.6) HITHILER, AHE:

[([]+ (@] [ax][®])-o* ([m ]+ o] [an][@]) {0} =10} 6.8)

ERMR T — MBI EE R, B . BRI AR S TR ERE
RERIRFAE B BRI QT

[ |=diag[ QP07 Q2] [¥]=[{¥ H{E. ¥} {¥a}] (6.9)
AL TR 1BE -

{0} =[¥]{r} (6. 10)
M, (6.6) , & (69) , & (6.10) &

{x}=[0],, 10}, =[®]...[¥]),.. (). = [V, (6.11)
FHi, BXEMRESRIEN:

[U].... =[®],..['¥]... (6.12)
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EEBBNTF, BINNETEEAERNGE. BR, 0611 Fix, HTHEARS
%, HEMRER UL F28E, HEREY, X-BREHEEHERD T

Bl 6. 11 ot R R mE CAD i
Fig. 6.11 The CAD of the ameliorative pipes

2, BE/AERERETHEEESREAE 6.12~6.17 Fx:

6. 12 ARMEE—MEREY
Fig. 6.12 The first order vibrancy

- 54 -



R NSRS

6. 13 RimhEB BT

Fig. 6.13 The second order vibranc

¥l 6. 14 FFRAME B &R
Fig. 6.14 The third order vibrancy

e e e e e e

Kl 6. 15 F Rl B S IR 4 Y
Fig. 6.15 The fousth order vibrancy
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B 6. 17 BRSNS
Fig. 6.17 The sixth order vibrancy

bt B T o R A W B VT U Y P S ) vk R B U S 7 TR DS B
58, Bl Z A MEGESNGR, TxmEMEEsmEs. RrmE RS dimh, R msE
EETR, AWK 2 ARME R INGR, TEH MK M E R fEhuss, SREZ T W &
SRR RITREI AR, SRR AT BT RERAER.
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NIEFR U PR AR R A FATIR X

6.4 BUERR

RIS AEMBIRN ST, UARBTREMEHSTTREHTE, RIERLEH
R SEEE emLES TRmAE T T Bk, HEEAREREFHMEMNELT
RAH AR RN, MESHRSEERBANZ N MED), BEIRIERTESWES
fritar. St /EMERER.

SR T LR R TV, B T BB AR KA, ENELZRMEE,
FEIFRTE S EMERNERERRTTHE, @b TE LGB MR K
NN 6.1 BR:

K 6.1 RIRMERNS - NN R

Tab. 6.1 The data of stress-strain measuring

MERT e LA BB ARG Cpe ) | M E N RIE ( ue )
- AR B B A 1B A 730.4 3558
MR ES LN A 853.6 2222
_— AEmE S kN A A 195.5 4232
P I S Sk N [ A 280.0 572.0
- SELHE B kA 1Bl 3593 202.3
R S E S LN 1 A 406.4 171.0
- SE B LN A A 2329 271.0
RS E LN IR A 227.2 101.2
s AL ST Sk A I A 239.0 3143
A SR E S Sk A B A 201.1 287.1
6 SRLHRIE A Sk 18l 700.0 229.0
MR sl S LA B A 726.7 2574

MEBZRER, SUtMENFEIRNRE, TERE 1 1 6 FHRRE TIRANSE,
1A 6 MIRIBAR TR, & 2 fF S MRS n, HEWBEENTE 1 A 6 4]
sk A
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R R b ROUR R M

R EEI N T ERAEA BT E NS TR BABRER, ARG
BAETHEEAREY, o0& T HLHEHSEEZ AR ETER, AmsE T4 kA mm
EHIFH KA, Wk 6.2 Fin:

F 6.2 BREERNH - NN &g

Tab. 6.2 The data of stress-strain measuring

HERS s fir A AN Cue )y | Ssbm B RAE KD Qe )
. SERHE S kN Al 190.7 -158.2
MR E S LN E A 128.5 64.5
_— AR kA R A -750.5 150.6
AL RS Sk 1Bl A -145.2 -104.8
3 SENNETS SN R A -443 8 -19.4
TR I E A kN B A -121.3 -243.2
- SELIRIME TS kN B -707.4 2764
R S S K R A 291.7 38
s AEHMES LA R A -593.5 -219.8
e 5 B B 55 3K A i A 2315 -191.6
- B E S kA R 66.9 200.6
IR EE LA A -104.7 144.8

BHARERETE | ME 6 §—HAMNFEHELEXFEIE 2 Y 5, ANE 3
M 4 M TE 2R S BRZRN, ERER T BEME BT EY,
S 2 LRI R A B PRSI E, AR,

6.5 FmiERRIR

SEMMALS T 2005 A 8 BT RAA B BB M, 3T 6DE2-22 RFIE 90 HHLEM R
EMEHT 7 e, T 2006 F 1 HE 3 Hfa & EEEHERTET. fitPl
BB 218 4, &M 2005 F 12 B2 AR, B R 2 bt . o
BRMEERMNA 6DE2-22-77K fEASMAR, £ 2005 F47 8 MHMMENS 15
N FERN0E, WEEN46%, ESENZEFRANT0E, MEHH 11, M
2[EH) 1.4%.

FERRBERET: mEMEHNEE, BB THER, EXRBLTAESNE
=,
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s R0 ol ifase S AT 'S

% it

—. EXRLE

ARG UM BLhr B E, SRS S T e SR AT 2t
A, BRI AR ER TGRS, X Sai ) smyLe ™ bl g
AEMTHER R, BET EREE RAE-ENakLANE.

FEI A

1. &F0 eIl A AT T 4eit 0T, S5 55 B A ik ) S 3R 0 A Rk
PALEHEITHIR, RETRREZEHBNIBL, REWRE RN EMENERRT
A Y2 5 A B E T A R BT TS BA B A B bt

2. ErxtSEmALE R ME R TS S, BRIy - RAR I 8RN B o
FRMNNE LD, BRTRLEHETEREETEANEBN R, h3uks R0
WAL T H R '

3. BHEATENATEMYLEEREN RSP, Bl SR R R R A
REGHEARSIR R . MAERTERESEERTNET, KRRE T RIFHRE,
DT RIS, AT RS LML Ll E R BOF R T BRI ERE .

4. BUMEETRRAT ESEHEFEK, MEITEER, 2z RgEs
AR RS, HSERINLT H AN R S A S L e FIEEAT T T R R

=, TERE

BASKE, 0 EENENBOERRIIN, ATITE TEPBERTHEANTH. ¥
BEEEUTIAA G E:

1. BERADTTRREN F - RTS8 % BB ATTET LUK PI R S A 45 SR B
BETE MR AL RELEIFERMInN SR, HEMBAER, NEEERRMKEEH
HE, KR TR MELANE.

2. BRBNBT THBTHEM MRS, EEREFANGE, anAarsem
HTESHFTREA, ERZRERLD, FRESERMEANLEERER, E2F
LeMALE MR, SRR R E Y RN AR

3. ARRSEMILT, —ARATREILKEALHMAT L EMA R SH S,
HE A4 RHNERERT BIERET R ITHSEE, 45 R0 500 i Al
A RIBIER, 5SS TRERER BT R B R B R RFR S T4
PURAE S, AR AER, IR BTSN T E.
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