B/ =

HI3G BRI R ARG £ r RERIES, RAZSAINTEHMERRN
M, BEFEREFRG. BHRURTREREANARY,. SBERAEGK
KEE(E. Bk, BEFATHI3EREBER RN SR B AN R, XK
EFBHETAEEMNIMETEX.

EXEERT HILFFER, ANSHEEH. T TE., THEEE. #FEgirsg
77, AH13G R #IT & R P A RIS N 74 ik fEH13
MEAR EPIRTIN. TIYNWB; FIHSMABEHESE. AFEHE (SEM) WES T
REREEH; FASEMBA. XHLMHAERITT (XRD) MBS XA
BT MRS AR, MRS, BRERERNE. S
BEMBEDFERIITREL: STEMGRTEN IR TNERLEE, DX
WY TING RN, HFEARIIHR SR YEH PR TLE,

SITEREFR, HI3 UWRBBE RN =M EERMER A ST ER. HTHE
RABANR, BRI ERANREERE T, R EHEmERRE, AmE
B R R Y B e A B N TRSE S IR BT R, BUE L AIRIRBEAE, &
FIEREMESEMEREH, ERE. KF, B3N TEFRET, SN BEAR
HHMAREYT R, FBHEANEETH.

BEAKRAPTARE, RASERARTRERTESH, FAMERHZE
FHEBRETLUTE H13 R84 L 52 H AH RIFLF SN TIN. TIYN 3, X
AE#ET HI3 R RN ERAEERRDISAESLEE . ATHRIBITET,
A FRRNWERRASREAEREL, MRISHRN 5E TS0 ELE
BUBERNERAI K. 55 FRERBMERNERSTER, St TEY
G, BREWEBEAREES, TIN HENBCER. B-B4408E. HEBEREN
RENSEBSILEABNEVHEMNRS. HERTS, H1LTE Y AN ETF
BB ENREAHE &,

XER: HB ARKSEE, Lok Y, TiN RFHEKE, BERS, &1
B, ERESER, HURRELER



ABSTRACT

During the process of forging and working, H13 gear dies for precision forging
continuously bear heat-cold alternate thermal load and impulsive load. Because of
these above reasons, the dies casily form failures of heat fatigue flaw, wear and
dehiscence, resulting in the dies life falling consumedly. Thus it is significant to carry
out failure analysis and strengthening measure for prolonging H13 gear dies life.

The thesis consists of the following sectors. Based on practical conditions of
certain factory, the synthetical failure analysis of H13 gear dies for precision forging
was carried out in view of structural design, machining process, service conditions and
maintenance. TiN and TiYN coatings were obtained on H13 steel using the techniques
of magnetron sputtering and ion plating. Surface topography of coatings was analyzed
by use of metallographic microscope and SEM. The composition and phase structure
of coatings was investigated utilizing SEM and XRD. Microhardness,
coating-substrate binding strength, high-temperature wear and friction performance
and high-temperature oxidation performance was analyzed. The strengthening effect
of two depositing method on H13 steel surface and influence of RE element Y for TIiN
film performance and high spot review strengthening mechanics were studied.

Analysis results indicate that three main failure forms of H13 gear dies for
precision forging are surface abrasion, addendum collapse and body fracture. Temper
mollification reduces the surface hardness of die and interior strength is very low, so
corner angles of impression are abrased when high temperature frictional wear occurs.
The hardness of addendum is too low and the high-temperature strength of the die is
not high enough, which leads to the addendum collapse. In the working environment
of high-temperature, low speed and heavy-duties, the interior small expansion of
cracks on gear dies leads to body fracture.

Research on the plating test shows that high-grade TiN and TiYN coatings can be
deposited on H13 steel using rational test scheme and processing parameters. TiN and
TIYN coatings largely improve the wear and friction performance and

high-temperature antioxidation performance of H13 steel. In the comparable



conditions of depositing process, the coatings gained by the ion plating experiment
have better wear-resisting effect and high-temperature antioxidation performance. The
difference between friction coefficients of the samples gained by magnetron
sputtering test and ion plating test is not apparent.

In addition, the tightness, coating-substrate bond strength, wear-resistance
performance, antifriction performance and high-temperature oxidation performance of
TiN films arec apparently increased after adding REY, except that the microhardness
decreased a little. In comparison, the effect of adding RE element Y in ion plating
expetiment is apparent.

Key Words: H13 gear dies for precision forging, RE element Y, TiN serial
coatings, magnetron sputtering, ion plating, wear and friction performance,

high-temperature antioxidation performance

I



=¥

&

MY SCRRAUBE FH 524

i

M WIAEHETETHR_LIFKRFE FXREE . ERHFMIRI
RIMRE, A RORE I A B XA <H I B IR AT 3C I R B4 A B
i, AVFRSCEERSER. ZARMN_LHKFE AR AR ST
HIERRERER SIS SC A B M A H REAE E ST R, TTLURAEH. 43
ENERIT SR B T-BL IR . ILMFEALIRIL,

f &0 % EREEEHSRS
AR ORT
TrE o

FRR SR A VK smas. ) o)
ANl E > A 2 H sz Ama~bE 12 H IS



B pl B A B

KAKEE I, PR, RAAES IS FHATH
BHT T R ITF SRR . SRRFTAL, 1 T S0 ErE 0331 I P&
BUSR, AL A A A SR B 2R R R S A BT SRR,
WA NI (A BRECAR K P HLAG i 22 L SR AE 5T
AR o 5 B — TR T 1 [T X A S AR 4 424 SRR ELZE 1
AT U R R . AN 54 R R A B i R
AN,

Sl s A i

%4 700 &2 A> B



XA Ok F oM O+ F o X

-8 & #

HERENA T HRERTARPBRR. AERENRY 7. HI3RERAN
RIREBAEARRTINRFIERABIAIAR, et BRM T A ERAKIER
FEHRRAE.

1.1 ERFE#E

1. 11 EEAREA

BIES AR B EM R RNEARER, EERRZFBLIKR, gk
FEBMUEFHERER, EEAMMN=RERM B RSN, —Hhitldk
REMBRRER, D, TR RAEVERARRROEET BZ—. SEEH
BHEAY (AMT) REFAHEHERTHREAMK. BF. F8. #E. BRRAN
ERERARR WHHEENATHESLRE, SHRMA. B KFE. #Hid.
REEF, HAREBALEARNBIERANLRE, TTHEERBERNEt#
PGSR ARPRIEELRBS .

RERCERREZHRES, WELEMT (BEFEAR, Net Shape Process
Technique) BAFEML GEH#RIEH AR, Near Net Shape Process Technique) 567
AR, BRABTHEAR. HHEEAR. FHEA. HEMT
AMBHERSEEREER G, 8E. B, U13% HAEe0~9. €dta
TEAMERREEAR, FUREEFREERAYE, BELE, HRER FER
MR URAG—E b ER S AAGHEHER, REFHRERTHEDHE
B, RARRT=RiEsL, TR S5%a, BRRASMEENAENXERR.

BEREHALERERR. HEPE, HERE. BXGEBBERRT
2, M AEEENL. SN, BEIME. BELY. BEREEREZATEF
WHERAZHNA, BHIRERE. FH. K. SFEHTLHERE
XEEMAER, EMRENRE-ANEFXNILEFNFEEAYH. XEES
EZERSEIVIFRARBLARTHEBRREARRENON ARG D, LHEER
EEMIHERFIARELFRBMLEABEAR, BRBATUEREIHE.



1.1.2 ERFEIRREA

SR EZERENNZ N MBEARHZ—, TEMATIEE, KR, HUR.
RIRFNHWEDRED . FENSRESTERINMT, 8FYEBEERE.
BT, MSFTELRE, ZRMTRERNRE. HHARZE. TEHEK,
ENGEHRERANHEMNERTEE. 2k, SANEEBBHERERND.
EVIRIMITEZ, MAREEEAREERL—HHFNAR T EFR,

URBRAARARFAIREREHEABEREY, BEERAERNED
WM TR EBMERHERER. 2ETEXEHIER. TH. BB, .
PUEIMT (BETRIXART) | #0E. SHONSTR, £—FH>, T8
KHEREMILE. Bil0EHBRER, WELETIBI00-60(HEL &
KEWMETHS-NEHEE, MBIATEER, HHRBELHRELEES
Al %Ra08~02um, REFARRY, TEHE. Kbl M8, MK, TASHR
BRIZNA.

BREBRRAMF AN TP, —RX# T ERNAANLRE, SBEER=
FZE, GERARATA, HEERE, HAREED; HREESRREEE
REGEHINM, BRERXNANRED, ALEIROGEHERERD, &
BT EROVRIER. —BkiE, BRTEERBERM20% L, FbkEsg
RE415%, MBWEFFMRD20%. —REERTEAETHAE. KB
#, AHREATOBEMTHT AT RGBS A RERN, BB TE=RERH
HRRAR, BIETEFRA. —BkR, BRTEEERERBIZUL, HEHR
RERBO%EA, HBEFBAEEI0% L. RERRSFHT, TG
BEE20000F L B0, REAREH BRI LEE: BHHOBER AR &%
RTZER, ftBESMH U ENET LR AMERBHRFTESS, ZgHY
AEMHKRS S, HEHERERHHNERE D, BEEANLHRSEHEN
m. RLIZEGIEEBIMEIE RENEFXTETE SR T EM2FHET
B, WFUTLLESH, GREBEARARESMNA.



X F K F M+ F 4o X

F L1 N30 REEEHTREROLT RS LR

Table 1.1 The economical benefit comparion of planel bevel gear for NJ-130
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Fig 2.1 The lower die of one gear die for precision forging
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R, UREEREETEMTHAMARE B, & ERERERN %
&% 1200 f,
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Fig 2.2 The part failure picture of H13 gear die for precision forging
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2.3 H13 (SR BREAME MEAAR
Fig 2.3 The addendum metallurgical structure of H13 gear dies for precision forging
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B 2.4 RERHBEAN T LR
Fig 2.4 The lower die of one gear die for precision forging
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Fig 2.5 The stress graph of concentrate fountain at different corners
2.4.2 M3 ERWMBRAMMIIZ
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TH. B-ETFNLZHRE, BFAREEBERERBRBENERREN.
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EERAOERERH, BAXERR. FREFREN. GEIRENTE, %
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(c) BIEHECAZE 100mm: B 2.6 (d) BEEE AN ©240x100mm.
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Fig 2.6 The forging flow chart of JB-140 gear die for precision forging
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Fig 2.7 The technics graph of H13 steel isothermal spheroidizing annealing
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2.4.3.1 BAHIHEH
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HHERRREDHELERHIENRF, NTEREHEERRER. B AEHF
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FHEME LG ME, ATEREMRENBERIE, REREFBRKRE.
4.3 QAR ARA
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3.1, WRAEMHEES

B4k RBF A B R B EA TR HI13 AN, 2% MIRAESAK.
AERFE. ERBEMIAE, X HI3 SEANHTLENMGE, FiAENREEREE
FLRARERE HRC53. KiEMMIRT%: HE 0=40mm, B/E d=5mm, BT
FREREGRAR: MAEARTH: 10 mmx10 mmx2 mm, A T#EN 8
.

£#: dTRLE Y HESHEN, FEREESSRAERERETMR
g8 BURKREIABRENRBEEEE T 5 Y HEEEH, MbkER
RN 25T ERRAR, UHERROEE, RIS E A REH ddk
RAGSEFARREM, RAHEHRY: HR 0=60mm, FHE d=5mm. Ti
AN 99.99%, BEEN 99.8%; Y HRMAEN 99.9%, HFEHEN 97%.

3.2 FRABRFARERATIERE

3.2 1 EITHSEE
3.2 1.1 X% MAES

B R ST E LR A A JIGPS6OCVIR R = H % % ThER i1 st BUR T TiN.
TiYN HBEMGIE. ZRERATEZHUNNELSH, Py 2 (EER=E).
HEE (REZ) ORGERIKWAR. B 3.1 8 3.2 4 JGPS6CVIEBHH
T E IR ERSH RS RE R SRR EE.



B 3. 1 JGPS60CVI X R KL% % Th Rk b 25 36 5 (3B 41 XL B
Fig3.1The picture of JGP560CV] ultrahigh vacuum multifunction magnetron sputtering equipment
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Fig 3.2 The sketch map of JGP560CVT ultrahigh vacvum multifunction magnetron sputtering
equipment
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FAT T HRRE, XHERT LU MR TS5 R EERLBRNRKER, KX
KEMSERTEOELRE, IHEREREERTEA,
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THESFRAERER N TIHEE) R 10cn B, XAAMMT S B FHREEX
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Fig 3.3 The magnetic field and the movement track of electron above target surface in magnetron
sputtering
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B 3.4 MAD-4B B £ A FRIR R & #50 E
Fig 3.4 The picture of MAD-4B Multi-arc lon Plating equipment
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Fig 3.5 The sketch map of multi-arc ion plating equipment
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Fig 3.6 The flow chart of the plating test project
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Fig 3.7 The pictures of samples gained in magnetron sputtering test
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HTRANRBREXG RO ELOHBENEMAER, BRAESTERZA
OB R RARIT R EMFER, UBREZHABRANGEY. AHEESANE
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Fig 3.7 The pictures of samples gained in ion plating test
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Tab 3.1 The average micro-hardness of TiN and TiYN films
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CcY 977

LT 1687
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Tab 3.2 The average film- substrate bond strength of TiN and TiYN films
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Fig 3.6 The scratching curve of TiN and TiYN films gained in magnetron sputtering test
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Fig 3.7 The scratching curves of TiN and TiYN films gained in icn plating test
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i1 60 min MM TIRE, BIREBRME Y PRENEEAN 2um, EF
KKK Bb5. B384 Y PEEKREDMDmMAREN .
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Fig 3.8 The SEM graph of cross section of Y transition film
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Fig 3.10 The EDS graphs of TiN(a) and TiYN(b) films gained in magnetron sputtering test
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Fig 3.11 The EDS graphs of TiN(a) and TIYN(b) films gained in ion plating test
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Fig 3.12 The SEM graph of interface grads layers between the film and H13 substrate
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Fig 3.13 The EDS graphs of of interface grads layers between the film and H13 substrate
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Fig 3.14 The XRD graphs of TiN and TiYN films

3.5 KB

AEFEFM IGP560CVIE B R H 2 £ Mz B (U MAD-4B £
BEFEERE, £ HI3 MEALHET TIN. TIYN #E. Q8T #EMERE
BME-BEE R, 3 AR SEM, XRD A T MEMAL LY RAELSH.
BT EES®:

D RAGERRTERIZSH, FIRMERSEE FHREWTLIE HI13
WA LHI& H ST R AT TIN BB, I EWLUEE Y S E/EAEAT TIYN H3.

2) MR BZHRMEIEN TIN RFIEE, STRHNE0RAXERNEEE.
EREENE-EESRERRNE, XA—PHERE T E TR i
BRRE. F5b, PREZHHFERE TESZH TN ¥R, Sl YR
HEMBEEHERREK THENBERENRESSRERRER.

3)TiN. a-Fe SHINR Y BRUNEH, ABEEEBMRELE, ERERNN
HUREHT, BLoE Y 5 TN #EE HI3 HEAEFHEREENSG S,
RETHEDHREANS, HESRKAMASERES, SRHFRENSEL
Y &% TIN #FEBR-EESHWEERHFZ—. HB1xE Y WAL TN #BE
SHI3MERZBRAT —ERENLER, EiadEEDBHM TIN #Hi¥%,



B F KA+ % B # X

fiEtE 8T TioN MmdD, AR T TN #IRE H13 MEKZ BAE- £ 558K,
Hbb, EFEFRRLTEME YN, B THR-E5&RENRA.



ToH K F B+ F o X

HME H13 $N%XM TiN. TiYN HEN SR EBER
T4 5E 2 4t

AFELEN TN RFE BT REERERAR, SR IEFER
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4.1 SREEERAEYMNITIEREE

H13 4R TIN 78 51300 0 B 1 5 15 it 00 B2 76 MG-200 01 0 i R R IE 33,
B ERATH. &R AHAXNERERARN, THESHEBRAREE
ERHH (B, BE%) #RSRR. NARSKEREmnER, £Emn
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PR R RE . W R AERNHER, TR RN ERAY: AR
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Bl 4.1 MG-2000 iR F# PR B 10 LB S UL IR

Fig 4.1 The picture of MG-2000 high temperature and high speed friction wear testing machine
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4.2 BEEERIREAFTRERRIT

FIEBRE AR KB 477 R W F TR

BEER Lo

v A4

TiN R 5 W) 10 e 1 1 450 R

BRI BRI HR B BRRRIH

WLk Y R
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Fig 4.2 The flow chart of the frictional wear test project
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BARE T B3 BRI 5 A S ARt RN HAEE 45
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¥k 8000r, XEERIARKENR 20°W. fest, ERERTRE—EBHIH MoS;
B i, Ao X B AR L.
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Tab 4.1 The wear ratio comparison of TiN and TiYN samples after high temperature frictional

wear test

PR Rtafig/g BIARG SR BiRElg )
Hi3 §1Z 48.27185 48.06621 0.20564 4.26
Cr 48.41787 48.35251 0.06536 1.35
cYy 48.33258 48.32436 0.00822 0.17
Lr 48.54061 48.49769 0.04292 0.88
LY 48.29037 48.28600 0.00437 0.09

4.3.2 TiN RS HIRMBERN IR

Bl 4.3 2@ 4.7 590 H13 M. CT iR, CY RHE. LTRHER LY BB
ZilmEEEERZBRN N E-REME. BRARE - A TEY, BEEHE
EFENBREREA S, ESI2BNTHNZ EEEBEE - TS/ MITER

W. BTEETRARBMRERNERN, FRR OB ABBATMNEE.
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Fig 4.3 The moment—number of revolution of H13 substrate
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Fig 4.4 The moment—number of revolution of CT sample
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Fig 4.5 The moment—number of revolution of CY sample
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Fig 4.6 The moment—number of revolution of LT sample
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Fig 4.7 The moment—number of revolution of LY sample

HPEDER F=u-N LEERDEAR M=FL, A HEu=M/LN. ZXXBH,
M AER U LR BR BRI (Nm): L ARENTHERELRE, B L=r/4=60
m/4=15 mm=0.015m, r §_LREEIRATEB: N A3t BRI M EE S, B N=G-10-10
(N), G ARRRFNNENER. B4, EXRRROEGT, AERZERS
FrmpEmz B8 10: 1 MBEREXR. &8, TUBIUTMAR: p=M/LN
=M/0.015-100G=M/15G. ERBEX AR RFMG T, R 53} BRI 6 BB R 50
HTHAA. gk, TURINEHTRAFOERRE, FiER425,

%42 NERELENIRE BEFRERARENERRNK
Tab 4.2 The friction coefficient of TiN and TiYN samples after high temperature frictional wear test

WAL FEH A5/ N'm R
H13 Bk 2.94 0.196
CcT 2.52 0.168
CcY 2.05 0.137

LT 2.44 0.163

LY 1.93 0.129

EIRGH™, BFEER ST 2 B AR R —BRHE 1=0.10~0.25, L
BERMEREREER, EARANRRENT, FREFNKRLTEY 5T,
BRAUFT NI TERLEOAEOERRAEBERL H13 REANEERHK
fS, XD HI3 MREH TIN RAHRES T RGOSR, MXHELRER
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Fig 4.8 The EDS graph of CT sample Fig 4.9 The EDS graph of LT sample
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Fig 4.10 The SEM graph of H13 substrate Fig 4.11 The SEM graph of CT sample
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Fig 4.12 The SEM graph of LT sample Fig 4.13 The SEM graph of H13 substrate
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Fig 4.14 The SEM graph of LT sample Fig 4.15 The SEM graph of CT sample
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Fig 4.16 The SEM graph of CY sample Fig 4.17 The SEM graph of LY sample
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Fig 5.1 The flow chart of the wear test project
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Eib H13 REANEARELRMEATE, KR HI13 fREN TIN HREH T
REFMAHREERR. HICRTS, B FELBERT & FRXERMAEL
WELRD, SEFREAAETENENEERTEMMAATR, AL
TREREALMBEAARNT . A5, FRREERIEEE FEH &0,
FEm®mLY)S, TIN BRAELMERE ST —EUL, TUELRLTE YN
MAF B ST TIN FEEOEAL, #8THRAELEN.

#5.1 SRHRABZHE (6000) FULRAKREHHE LR

Tab 5.1 Weight comparison of all samples after high-temperature oxidation test (600°C)
RHEEN BEnLERy BHAREEREe SHhEEg SEE%

H13 ik 48.40023 48.75935 0.35912 7.42
CcT 48.41265 48.67205 0.25940 535
CcY 48.38733 48. 50618 0.11885 246
LT 48.34662 48.53711 0.19049 394
LY 48.42784 48.51453 0.08669 1.79

5.2.2 TiN RFEIE MRS HT

B 5.2 ZE 5.5 055 LT {8, LY if#. CTIRAR CY AL sRsik
RREMRELR. MES2 MES3TTUEY, dmRAkE, BFEHE
MR ESA M AREGHA, MRS, TIN BERAMRIAERRHE
—ik, WHE 5.4 BIE 5.5 TUEH, SRRELE, HiEHRHEEN TIN #
BRAMRMRERBEHERN. WEAR, MWRHOARLE KK HAEEEY:
i TIYN #RREOMRENEA HARLMHRR. FKEMTEYE, FHLTR
Y Hsk Ao H13 NERME TiN BB HAELEED.

B 5.2 LTl #H SEM 5 (X2000) B 5.3 LY iHf SEM 5 (X20000
Fig 5.2 The SEM graph of CT sample Fig 5.3 The SEM graph of LY sample
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B 5.4 CT MBEMNERRE (X250) 55CY BEMAERA (X250)
Fig 5.4 The optical micrograph of CT sample Fig 5.5 The optical micrograph of CY sample

523 BIAEES TINEBIASESLEDNNERR

—fiA%, TIN HRMELERMRRE: —Hh TIN HEASEL, EiT
O BFHRAT B Ti BFHOmay 8, BRUSIREHDEMSFBEN
TiO; £iL/E: F—MigfEd TIN #EHEIEFFENARBRFRATUR
TiO, BAB 3RS FAL. Gi-E BT O @i TIN R o FLER A0 b B ik
Bk, GRBEARL, BRALWLE: BEREELLEP, BF TIOo, BEK
FME, BF TIN 71 Tio, MERRE AR, FRABEERNY, HNHEE
TIO, IR ERT, TIO, P B SR A S E A1k, NTFERLK b i AR ELY™.

BLE Y MMARET TIN BENHSRELEET, ST LA AE
AT — FMRLTRYRE, AT Y ARENTEE, 5 o ERERN
4D Y0, 42, WHT o FHBRASHROFFER, FHRASAED
B#E, AARELLT mB 80 mERARNT . —8okit, EARNREN
He FERRTELBMRAMER™ ™, =, BMHLTE Y, TN BKE
KBERETHEEL, BRBIIHAIDBENA. NREZHBE T, TIN 48
AL (1) FHE—-SMEKR M, HMERRF (200 BUE M TN Eig
B#E, SHEHERAZBLITNE TIN BEORARARKERT2THY, =,
BITE Y MWMAEXKIRRT TIN #BAOME-E468E, REFBMEIETHR
S BEFRBNE— ST 8. 55 BTFHELTR Y HABKREAN T TN #
BiL H13 %2 8] (ay=10.6: arn=9.4: ampy=11.5. PO L wK), BHERT
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TiN #E 5 H13 SEEE MMM 7, MM T TiN BEABEN S %
5.3 KEMNLE

A EFEiEt DRZ-8 BFAY S TiIN RAIMEEKH S B ST 5 0o
A, BT EELR:

1) ETERMBEERISEN TIN ZFIERSEE REFNRERELZR.
HEEME, EFEENAMBELENEE, SUFEEIE FERILEER
S R B B P R R

2) FRREERIEEETFE, RMA LR Y HRET TIN BEORS
BEARS, HFERFAZRBEELY .0, FMAM. TIN M (111) SRR
Tk B-REABEMOERLIRAN HHER. HLERS, RLtaE Y fin
AMBFREEMMERREANE L,
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FRE FEGRERE

6.1 KRNMEELE

AXHEE MERFEER, ¥ H SRBEEARTESNRRM. ik
i L, ETEROIAA S, RAMEERSNE FERSPYESBRRER,
7 H13 G L 5I% TN M, FERNBLTE Y ELPRTHESLE, B
BT H13 SR RBRANRTELHAR. BHTEELSR:

1. H13 SRR N=FEERME R NI TER, &TERME AR
. FARKAERAMRMBERL TR, ASAEIRERMRE, NTERRRER
Fof B9 B fes e 8 BB AR s A TSR 20 AU BE K 4 5 HRC44~HRC4T, BUE L R E R,
RRATERNEERRE; £&&. €F. EENTEFET, BREEBER
ARHRNBRLT R, SEEAMEAFR. BANESHRE. MTTE. THE
FHMRFEPEHFEHX H13 SRFBERNR A ERA RO EHER,
REHEAPMEAFGENEDI TR THEHE.

2. RAAEMARGTRERILZSY, AIAMERY RETHRETLUE HI13
WA EHISHEABA TIN BB, FATLHE YiTEE4EM TIYN #H,
EOURNIZA4T, BETEHZRNAREENBTE. SHBEENR-B44R
HHEBNE, EA—MHEEATE TRELEERSOERRRT. B5%, &g
RAF RGBT R & B TIN SRR, SR I LT Y B R M A I H BT REIR,
MR BEEREEE S RESFINERE.

3. TiN. a-Fe 5HLTE Y BREILFTEH, mBEEHEEE EHAERORK
HOREHT, BLTE Y5 TIN BER HI3 REAHAELREENLS S,
BT EBRPOBRKANS, HERRRANDHMHENS, XBF2HEMEL
Y &4 TIN HRHR-ELE S INEERRZ —. HLaf Y WAL TIN #E
SEH3MBEKZEEA T —ERBOLEE, E%IERED BN TIN H18m,
KetE i) TiN ML, WTIEE T TIN HES H13 AR A2 BIME-EL SR E.
54, EREPEBLH RN YN, HAERTH-BE&8ENRE.

4. BFEARERSHEN TIN R7EEY A R ITFARERERIRR
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FULHE, RAET HI3 EAMMEZSHE, FREKT HI3 SR FREAMEA
FHar. HHLETS, BTHEREANBAENSEREIESE, XBEMAR—4
FEGEHTEFHEL SR OEREAURTE. 55, HEESSETFESE0E
KEMMBERREFTE KER, X5 0 G 0 BRI VE G 5 R A 5 o) RARERE
RERBRZREHRAAKNXR, TERSHBENASRI A XK.

5. ARRMERHERHETE, FHLTE Y HERAT TN BEMRE
B ABLLRM S, BEAE YOMAMBFEENSEXREENHE—&,
HALBORAT LT LA FHE#HT AT HLTE Y mAE TIN BEAE-2
GEBEAKEM, REAREMBT, FHYRRZOIMEBIIME, 3k
PR TRAMBAENYT &, NMRDT RERNAEAN~E. 55 BLaE
Y SEBHTH H. O FnERRANENS, T HBAERDMRME, 2
£ T BEREIMER &G, E—EBE EEETERE. FNELAE Y)E, TN
WMEMBEERKERS, AMEFIERENOARE OHNER ), XEHLTR
Y # TiN BEREERNEEZ—. 55, BETE Y AFHATEH, HK
BAFEMT S, THEAT SR BEAOERERK. T TN AE.CULTEH,
KEFRFH LR Y eabolE H13 YR TIN HIEL K 5 — A ERE.

6. PRERMZEHRHERETHE, PNBELIE Y BRET TIN HRNHE
BEEH, HERTE, BT YDA TEREASERNREARE—
B, HRABRTUMARTIAFEETSH: — BMBLARYE, BT Y
HIRBAIERYE, 5 0 (ERERNFLY Y0, T5r88E, #HET O HERAR
BROFEER, EHRAKENEE, AARHELTRRE/LEFEARN
. —AURH HARKREAERFERNRATREABRMRSNEE. =, &
m&LoE Y E, TIN HEEKIRREETHEEL, BREIN (11D #4471
. NaEEAESH, TIN HRES (111D FHE—BMEKREN, B
M EASR (2000 BUEEM TN EMBEF, XALHEENTUMHRE TN HE
M mEEAHETAER. = BETE Y BMAEKRKEET TN BB E
A GRE, RiFHET SESAREAATHE—ST . 55 BaFHL
TEY MK RENT TIN BHEE HI13 X2 H, HREMRT TIN FBS
H13 IR IR, Mifim-b> T TIN ML H R 5%,
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BAAF M KKEE. mREWELRIBILTAN H13 M4 EERTRIR
{6, #HeH—HRE HI13 At NA, BIESFRBAHLUBMRER,

BT ARF ARSI ANANER, XS XPEERRBT —%hHHT
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L BHEHEE. BFHLTE Y RRALEENE, SRR TP ERATE—
& Y M. EEENTRIES, TUEERATHERARSARM T, Y
R&AH, UBEFHMHAR L TR Y HBEs g,

2. RETZ8HMNRMA. HTFREFFHRE, FHERINEFERR
B, RENFAZHEZETRIGRLIT. EFEHNTFRIES, F
RHENUBERENLZ2Y, AHERLAR Y AHESMMNRL, UEFHHR
AATZSHNHREEERAEW.

3. MEEEEERSHT. BTRBEMHORE, T TIN RFHBERELES N
BAETRT. ERENPIRIES, JLERMAZNETEME (TEM). R
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SRS A MR AT E R IR 4 .
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