B RIEXAEHEH R SRR IEIR IR 5%

#ERI 183 2237 5221



03

—. M,

—_

SeRk TOPa) RN L BB N SRR Y T
1. MBS RAERET

06

. BTMER,

FeRET N A ERINRIRIE S AT A

1. &z1B10%56p A e A MR IG FF AR AR
2. SHNE

3. FFHEF7IEEE

4. R ELRIEFSEEE

5. KRR

6. AaB10Eam RIS EHIE

12

58 20 / £ 5010



[—;*ﬁkﬁﬁ& W E—ME:

| © RIZHE ; SERR TOPB]l Bl S 3 M TR AN S AR B B 3T
O LA 3R
. LD
. BN
. RESH

—_ l

{ O gaREsy }
« DOE

O B W
SR T
o BREE ) l

[ O BEHBI10% &

A
- mEtE

b
{ O mEEERRE |

= RET R RIS TR BaRmsE

. smuﬁtja;.%ﬁtvc_)



E2oE]
. — . F FAFMAS AR A TOP o) SR 4/ 18 | s Y
ITEX I = o | BB/ B s s e V.
S| | KRR . 3 V. P- [DOEiR
Bl |I3h (B BE B
B lmm i m = wmpy
[RAETT AR 1 ﬂt—ﬁ%j T3 X X
AT S MR R RIS 2 @%meﬁa b
3 BT ArEE XX
, [ORA [ESME
PN Aew  pRAFH X X
, L S
o L TOP G 2k LI S HiEs %ﬁw L % HTOPIE]
oSk A AR 7 e e K PWS
TOPEIRRAY SR S AT RIS (RLoh BE BB AL AR S 0FE) e
5 RHR
B pRES X KX
102E  BnR®E X KX
1y [ERE (R
B X X
e, AR T BEJRNBRER
E&§$Emﬁ%m,Mﬁ%&ﬂn%&ﬁ§mﬂi
L s g \
NEWIESEF A | REIHIBI0EGETE S % 5 FHHIBLOE & M R RS

Khiza@EatiA =, RRIRPERMESRARSFHTHER, MIGEREMMBAERBRRHIToT, BFRENEE
iR, (KENABGSEHELSENLNB1 05 INERIEHE.



2.1, NEBSITRIRENEY - $IE3 -HESI ISR

BT 8 K KF2| K3
A | EOFASISERRE | 13 Wk | +13
B [EABRNL e, sEauem]” /3 | TR | +1/3 R Flect -~ TSR
Q S R
c nfE Caplmik| 413
b EESSORER | /3 R | +1/3
WEEER, G EEREA- s
s I T~ T A, REML o R TR R 00
TR |2 G T, (T S
| R T o, R 1
FoG) G e TR TR, Z3sSkE-2hE l
T2 TR, B
18 AEEEn, LRI
— . & sTeE DR — NI, REISEE -2 0
S ) T3 e TR, E
L e

Bk (EHEER) ESITREEE ((range[IH  |{SIREL

RIS EFA EFB [AFC| BFD |TRl |Tm2 |Lm3

1 1 1 1 1 .

: 2 1 2 |2 2 ' : ws w »
e 3 1 3 3 3

4 2 1 2 3

z g g ? ; v IEHHE AR FFleet031EiR80%EIHF.

7 3 1 3 2

8 3 2 1

9 3 3 2 1

>, A
DOE-IRIE R R RS &ESG

SIMAHESEB1056, SfhEasRiE

S[747B10% 100 F7 km

Tamd |miesy, paee BOEE BAIER emes mmp MR BRM0ER
MCT, (B 2.B3E+14 3. 6TE+02 2.32E+23 1. 19E+05

L [ R T o i LT, /e 3.84E+11 2. TIE+05 B.27E+24 3. 34E+03

m 1 C ¢ Emmb) Eﬁ*ﬁnmﬁﬂﬂlﬁnmﬁgh 0) mgﬁb DTST, B 1. 24E413 8. 37E+03 2 41E+23 1. 15E+05

SR S — S SIIEBSEME LN EE S TEEREVANER p— 5 L
I' F — ‘ ESHRARMERGSITEEDEE F, RS : ) $§90sm,¢-
| .i..—"- b T F, =K8," :K”I” ["Tﬂm(Vcosﬂ)zjm Ea&mm 1. 046417 2. 76E+28

B, m BSIIERE, KASNSSMIEBEEMRE, n =1.100188,
8, ASINSSIEBRRAERAERE

B ROGE, HR-RRESHLUTIRR SRR i LR TR, 2015, _—

AR HEER B10&ZALE



2.1, NEBSITRIRENEY - =6 - IREzRRiliMH

K| K2 _

]
BT
BEF1 |pEm x  |E
EF2 |, e MK | ®
EHRIE A 8, ~ 3.00- H b)Positive diregiion: air
B e ~-":'-c't':;‘;:"' EN | Without flow movegutward
RS > H
B4 [ERY (WR) A A i 3 > i leakage //1
Mg i oil
B |BEEACE  gA W 2 = i O
g H
6 |2 ™ s 9 3 1501 o
EF6 | B PN [ 3 '-wkl“bt. Speed direction
N oil 1
BF7 | BERSHEE |8x R s & 100 H Y. z
. =0 ~ -~
T | A T i 20“*® : X ((&)’)
TR2 | A% BHERESENE HEIBES o 5, T 0 \S =2
SR > EE G s -
BEEE HEE R SRTOR AT (RS 2ok oLl h H 3 3 7 3
ine o 100 EZ O ASOR A T4 | THBHE TR Speeds (x 10* r/min)
2. RERK (RE, BSHRERSEE, FRTEERSEIWANXENERAR, HOHENENE)
i R S 0 B B N i P (RHRE S GRBIEE(1053() SR . FE90000r/minfly, RIXSSMBTHIEREIBIAH0.259/sH
3 WS el E¥2 | E¥3 BFS | B¥6 | By TRl [DRe |DR3 |[Twd | i90E |8
: .
D B — ! 84m/s, RZ, HMFTE10,000 r/minBHRSMRREE, RBAMRIACIH0. BICINERRHEUR
3 -
N E— 7 FiHiGRENES. RBRRERNRGETSR, BhlSitnENMREMITEL.
= Z £%. KEVYAN, FEI CHEN, ZHIQIANG GUO, AND YOI ZHU. igation on Sealing e and Power C¢
e 7 of a Novel Centrifugal Pump Type Oil Flinger for Turbocharger. IEEE ACCESS, 2021; 9 (): 101115.
8

DOE-iR 877 5 HRAEE

Oil coking riske W,

3R GBHTRY

Pressure
ontour (Pa)
50000

W 11)

l' 364
-8000

=}

250°C 300°C  Tyel°C)
B(0)f(d)IBIRRBPMEESRIBMENST. ME(CTLUBE, TEMRBA MRS R
HUBEERR, w,

WAMMWR, EE(d)P, RABUEDBRIHE, ZEILABLRSEPEINIRRM SRS —ERBE, SR 1, - AR TR

"
0, FRAARENR, . S
BFEETR FHSERTS, HROENBFETRENRAES, SHERIIERRRE. W, ... HliheE

£%. KEYAN, FEI CHEN, ZHIQIANG GUO, AND YC ZHU. igation on Sealing and Power C w, ==025.2" +0.78.x+0.5 HLHIRE « RENNANEE

of a Novel Centrifugal Pump Type Oil Flinger for Turbocharger. IEEE ACCESS, 2021; 9 (): 101115.

HEER B10&ZALE




2.1, NEBDITRIRBIEY - IE9 - LA M EIHIEF

I 2 — 23 FFFleet -RUEARESHRGDTE
BF1 a3
|1 hn1/3
/73 ) [ ¥ 1000000 km
B4 | ABNES |E [Fh1/3 12
BFS |EFEH N U VES N
EREFLR: —HE1400pm FH40HE -
| —$4 R E)H11400rpm FBELS0%, £3hI11TU0
Ti5 |5
JRED AU E 70km/h, Dagﬁ‘lﬂrﬂankm/h B ) p
T2 [FET0km/h, 1E8 330
TR3 33 il tr izt
EIERRHB05, KRHESTF MEEE
R4 |F05g. RS -
Bt S mRER MR, TOkm/hE S EE i
RS |$ETT B »
B 5 - 1
s og (Counts)
s ] - A& (EHIEE) - SE Smm.ﬂg(vangﬁixfﬁl
e I R I L I 130100 1308501 IEEE] EF1 B2 BF3 BF4 [ EFS | BF6 [ @77 | @F8 [ @79 [EF10[EF11[TR1 | T3 19 | S
= 7 B (R, S SWRATEE, mmliﬂl'&l(-ﬂl [ECLEE ) — !
| e e S o | o | s | o i o7 oar_ow swoa s
e v RETHRIFAFFleet06IRif90% BT,
T
T
12
S >
DOE-IXI& 75 R R RS &ESG
- \ﬁi?;"" R R R R RS .
? _ mEmﬁE§B10§ﬁ '
. o . X : W R SR, S,
LT LRI Rl e g [ b Fag o= —AX P
BEMMA RS, F [N ZAkin L U ) E L R AL, A
B U D R . oAb (k‘\-il ik Jyihs IR B
' R e o RMRGMRE, A WESE0F G ARRE
A . P A Pag . T Al g% A:“b l:r: BEAKE RSB 0 B10Z54, km 1000000
T RAERE R ITUHIJ-I ke . Fradial = ot Fane @ -
T ' D1 /R ¥ iR EE A, rom 1900
ﬁ"’rﬂ‘]?%‘&ﬁ*ﬁﬂ:%&%ﬁﬂj}&ﬁﬁﬁﬁ]u ? -
i P2 R FRIEIE TR 0ZE1900Z0/128, FHEERIS50
Fradiat =Fran = Fy + g x RPM'/D/2
2 2 H FEI0%A PRI BARE i, D1 8706413
Fau = [Faxia” + Fraaiat
HEEF0% SISEFRSE okl D2 158E+09
Fadks T RS T 04 b1 IO P RIE RS i,
Pep % RPM,  Pron o RPM 1S RRIEF, A 759E+02

28R, AT 3.5BE+01

2RSS BN, DU 2R IE LS RS LA

Fau= _[Fus® + Fran® % RPM

= P = (s~ P+ (02 - i) DR, mESERANG, GFREMES v RBHKB105H1005km, &221900pmEEARESMA TRER, DIREAHTSO
‘ 2 4 fip2:
e . s LN A
Py PR JABHE, O E R, R Pa; Pep o RPM', Ppan = RPM
Pi~ Pt AR EAPA o BTN kgfmas .
€1 eglt, TR EA T, g ms. Fau = [Fis® + Fran® o RPM

HEER B10&ZALE



2.1, NEBESRARENEY - MiE11 -BRLERSRE

ARETTRS %48t - Dh - 8L

EF [ KF1] AF2 | AF3
2 B WERRELERMET:, WASETIRAR:
E ¢ - v RIBE AR WA 3|3 A FR0nif RETiE ChE) BI0NSL A H29. SR /A AR
DOCHHIEE 8L YL FOh S RE (81 H) 4547 5 B2 575 km
° EEERE 1o BERSESHHERA Dun.mlluckGE 5z 95K S
- : BF %88 KFE1 | KF2 f
: " s N REEL B & -
- I - : I ‘ : T EAEEETERES | € | & .
e B " »
Liltilihnili. |
. ‘ ‘ . pes . .
e v e e e T o T ) | taes R (RHIEE) N1 N2
s EFA ET8 B7C| ®FD | T T2 T 12 i
1 1 1 1 1 P S = 4
/S I 5 ] 5 5 5 h " w 2 1 ‘
l I 5 l T s 3 1 3 3 3 ZHEE, g i
. I g v l 1 I I I I . — ‘51 g ; g 3 AP m DhBifaLs KampleRate ﬂmiﬁhﬁﬁﬁ- e | 0P
1. 6 2 3 1 2 lbus01 A5BE+06 6.75E+03 1 3586+03] 50000 | 1406+01 | 262E+01
) w02 5456406 909E+03 1 545€+03] 50000 | 918E-00 | 232601
b 8 3 2 11 3 BampTm0: e e e o | Fatteas | ssseegt
— 9 3 3 2 1 1TTE+06 2.00E+00 1 L776+03| 50000 | 2836+01 | 157E-02
= ruckOl 6.29E+06 B29E+03 1 6.29E+03| 50000 | 7.95E+00 | 1B3E+01
», AY
- DOE-IR 5 R K RHR S
i i BRI - 8L
__n —_N — _ P _ B =
[t - T =5 M= vy * Py » Pe=omae D ZT(T)
TR+ +B0:0=0+0
-—RE THEERRRT CREHIE/00CEE. HSRM. REGR, 250,280 320C) REGHEMET,
ﬂ 4 Eveporstion of Liguid Pl and Scikd Depost Formation nAREHERENA—HET, pHHSERMATELA—KEF, DARBEGRRE.
p . - < iy SanmmAdde 3580 LTS sHAR T ]
RIRRRESMENE Fr, MAPEITLRNSE: . ‘ i, )
v D BRA B RETHR O=T0kn/h, Nr>0, Tao 20.35; \ rp'fn‘f‘i,“;"w“
v DRSNS BIEITHR  35<ERT5kn/h, Nn>0, Tao_1>0. 4; 5'“‘|J‘ ”
v DB SR BT TR = hah, Np0,Tao 150,45
v D KT ARDSERITITHR  ron>800, Nm<0, Tao_120.4 ; e
s o el = Sy, HRIBEIER &S5

L L)

Syvtemi bergen, 904, LIVL) DON J0KINMend 2010008

L1 ANand Aarbath, Snvest g aion of /s S amgion Wl Gt 1om st o Sl sebinl ST SedTmat il IO NVIRRTY, 3330

THERE

[0 Wb & W 00 L O 1 A Sty i S Watied S Mgy Wl Sgingernat Pebuiuns il S Copuiast #irmation o (s 3K e A

v BIOHE (5/2FR8) hEAFFMKREEEKESHHRES TR= 1,(295/78) - D, +
Ls(S51.4) - Dg +Lc (92.2) - D, +1; - (22.9);

v B10Fdr (500/hEY) 3%, FIRERREFESEMERHRESTR;

v BIOBMEKESFIIRMRGRAEG TR,
S (0], Y, R, Serl AR RSB UL F S50 77 7£-CN 201610016810(P)

B10& 4RI



3.1. &=NB105as I EWRAMERIGF LA L

Fleet % A A

aRIR

0% P BirHE

N

Fhfn

Vv

V

AFEXERRETTE

HEe R

1. ARPERRERSR, SHBE

2. SEPREIEHEX, XESHIRM

3. BT B B 1R KPR R R R IZBYE ST
4. BHSNEFWIE

5. W75 %E, B8, EiEEHFERE
6. REERTRE

7. I \DVPAE Jg S SE e K7 A




3.1. &=NB105as I EWRAMERIGF LA L

Fatigue Sch

e . . Exhaust | exhaust oil Peak
. . . Classification engine | Engine . Turbo
Failure mode Failure Location temperat| mass |[temperat|Blow-By| firing
method speed | torque speed
ure flow ure pressure
HCF VEIE - T REL X X
LCF I - TR W X X X
\Wear . %
3 Y i S
(abrasive) i3 - A 7N X X
Deposits TEE - TF e8] X X X X
Wear_Sch 1B 525 - F oK REL X
T R .
ol 148 28 - b x




NO. Chan Title Unit Field Measurement Rig Measurement
1 Coqlant_ temperature ° c X X
engine in
5 Coo!ant temperature ° C X X
engine out
3 Qil temper_ature ° c X X
(in main oil gallery)
4 Exhaust temp. before Turbo-charger °C map X
5 Exhaust mass flow kg/h X X
6 Intake pressure after bar %
charge air cooler
7 Exhaust pressure before turbo charger bar X X
8 Peak firing pressure bar map X
9 Blow by at piston dm?3/Stroke map X
10 CAN_BrakeSwitch on/off X
11 CAN_ClutchSwitch on/off X
CAN_Accelerator
12 Pedal Position % X
13 CAN_Ignition on/off X
14 CAN_Vehicle speed km/h X
15 CAN_Actual Power kW X X
16 CAN_Engaged Gear - X
17 CAN_Ambient air temperature °C X X
18 QAN_Amblent KPa X X
air pressure
19 CAN__Engine i X X
operation mode
20 CAN_Engine speed rpm X X
21 CAN_ActuaI Nm X X
Engine torque
22 GPS_height m X
23 GPS_latitude X
24 GPS_longitude X
25 GPS_speed km/h X
26 turbo speed rpm map

X marking for measurement
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XY Display
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CombineAllTests_in1.Ch 1 : Joint Distribution Ch. 12,1

Z: Prob. Dens
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XY Display
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CombineAllTests_in1.Ch 1 : Joint Distribution Ch. 7,1

Z: Prob. Dens
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CombineAllTests_in1.Ch 1 : Joint Distribution Ch. 7,1

Z: Prob. Dens
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3.5, KHEIL - 2, Thermal mechanical fatigue, #i41 ({K3E)
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D; ey 0015 15 5 LR T WL BT H 28 o5 FHATL Vo £ XU
Wq 0 >
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3.5, K& -4, Oil Deposits, FRIK —EZETNEF

Oil delivery rate W, BBY —mid(BBY)
— X = R U Rk
3 1 |max(BBY) —min(BBY))|/2 AR
W, =0.25-x>-0.75-x+0.5
0

Blow-by

N T —mid(T.)
O1l coking riske W, X = HS HS T T vE —
. 2 T R L 2 1) R 2
1 |maX(THS)_mIn(THS)|/2 "’ e
S
W, =-0.25-x° +0.75-x+0.5
0

250°C 300°C T;;s["C] DreI = ziwoih ) ni .Wai Dt'



3.5, &HE - 5. Wear Sch, Ein - IGESZahihE

2t RPM
\ S5
Wi FRE
S — >
EH T //
cim
I)oil —
g | C T R
sk
7 R
ok F oc Torg ]
ESEERE
1
Zuhth

FEHERNEN.




3.5, &HE - 5. Wear Sch, Ein - IGESZahihE

RIEAThER:

Torq =[[ (1V,) oV, dAL- [[(rV,)pV,dAl,

Hep, r. ABBERIERNRITESH, o ASHEEZRD
EWZE, V.AV.BRFIHRAEEE, EUEREMRTE
ERPM3ELLHIKER, Eib:

TorqocV,V,
V, «« RPM
V, « RPM

Torg o< (RPM)?

Power « (RPM)?

2% . Internal Combustion Engines. MIT OpenCourseWare. 2017. https://ocw.mit.edu/help/fag-fair-use.



3.5, &HE - 5. Wear Sch, Ein - IGESZahihE

J& 735347
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\
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. e
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..\ & :.,‘;:7f.r! " A

Wk, EE RGN 2 B

1. RMLundberg and Palmgren®,, REEEFERFET
2. HFEEHMENMBREXREAUSATERE
3. BFRMmERETR, ElEEHREASTFRRERIR!



3.5, &HE - 5. Wear Sch, Ein - IGESZahihE

Lundberg and Palmgren, HHAASFEAH A& AIIH /R 848 A 2

1. L, B105&
L10 — (%) P 2. C, BAHEES
3. P, EMEHE
4. P, EE-HHIEY, AENN3, RN, HIbK
i
1\4
NIOC(FI) E> NIOC( 1?)4
P oc rpm? e
ni:j rpm.dt © D, o rpm?Dj romlot 55D =""D,

D, =%
D1 oc rpm?Dj rpm. Ldt

2. T A Harris* ,R M Barnsby. Life ratings for ball and roller bearings. Department of Mechanical Engineering, The Pennsylvania State
University, University Park, Pennsylvania, USA. 2001.



3.5, &Est - 6. Tor Fatigue Sch , 4% — 18ESSE£H

;= C; N2 Basquin — Law 3535105 5 % Ay T

D= Z}-E Miner rule(Z 14 & 14 1%):

G... NI {E

Cr... W77 RH (FPRVEHO

N... FRA1 43 250 N ) 25 Aur G PR
Ng... BAa1 53 0k B 1) 753 i A A
be.. I TEEL (BPRLHHO

D.. B4t

jo.. &Hl



3.5, &Est - 6. Tor Fatigue Sch , 4% — 18ESSE£H

~ arPr
_y. N
b _Z}NE
]

o; oc Torq,

Torg o (RPM)?

|j Ni oC (rpin_z)bf

n. =rainflow(rpm?)

: 2
5 ralnﬂon(rpmi )' k=10

DTor Fatigue ;

1. Drorratiguer HEEEFGMimizIT R



3.6. &ztNB10SasNNiERIEHIBHIE - Damage, 5%

Damage
B10&Eay . Wear ) Tor
1) ' A
k<=4 hours/day | days/year years hours ZEi#, km/h Z#fir, Jakm uee | Lee (abrasiDep05|Wear_ Fatigu
ts Sch
ve) e Sch
%’I"ane’ eE 9 300 10 27000 10 30 2.84E+30 | 6.80E+13 | 4.10E+12 | 4.35E+07 | 3.84E+35 [1.65E+105
Truck, &% 6 300 10 18000 45 80 5.00E+30 | 1.68E+14 | 4.15E+12 | 6.27E+07 | 5.72E+35 [3.06E+105)
Bus, &% 7 300 10 22000 55 120 1.36E+30 | 1.84E+14 | 6.75E+12 | 9.14E+07 | 1.31E+35 [2.92E+105)
iid*uitiruck, 4 300 10 11000 30 35 9.86E+31 | 1.82E+14 | 4.27E+12| 7.16E+07 | 1.98E+36 |p.27E+106
DEUEETEWCI(’ 13 300 5 20000 30 60 1.89E+31 | 2.45E+14 | 7.79E+12 | 1.40E+08 | 2.17E+36 [5.43E+106
IOad XX 2.96E+30|1.53E+13|1.00E+12|5.14E+07 | 1.40E+36 |6.04E+105}
COld -hOt XX 3.00E+30|7.99E+13|1.63E+12| 7.38E+07 | 9.11E+35 |]2.76 E+104}
Damage load =1 Damage cold -hot =1
Wear . Tor
1

3 HCF LCF Wear (abrasive) | Deposits | Wear_Sch | Tor Fatigue_Sch [ HCF | LCF (abrasiDetF; OS'V\?;:— Fatigu
ve) e Sch

;;La”e’ BE| g6 4.45 4.08 0.85 0.28 0.27 0.95 | 0.85 | 2.52 | 0.59 | 0.42 | 5.97
Truck, 5% 1.69 10.99 4,13 1.22 0.41 0.51 167 | 2.10 | 255 | 0.85 | 0.63 |11.07
Bus, &% 0.46 12.04 6.72 1.78 0.09 0.48 0.45 | 230 | 414 | 1.24 | 0.14 | 10.56
'f';jitir“ck’ 33.33 11.91 4.25 1.39 1.42 3.76 32.87| 2.28 | 262 | 0.97 | 217 [82.11

=N

"a"g‘ﬁ;”"k’ 6.39 16.03 7.76 2.72 1.56 8.99 6.30 | 3.06 | 4.78 | 1.90 | 2.38 [196.40




ARFEEFEFIERE - &=

°C bar LAmin rpm Nm km/sh

r/min

XY Display

CombineAllTests_in1 Ch 21 : ST_SPEED

|.||.“ U T m «Nu“. o o 0 0o o A L

CombineAllTests_in1 Ch 1 : ActMod_trgClth(Nm)

95

58

o

1460
1000 § " " I
500 |
ORI P WO PO SO 1Y T T 1 Ay L inos. L , , ’ . (. oy

-210.1

CombineAllTests in1 Ch 12 : Epm_nEng(rpm)

2448

- il lIHMhlil“ﬁ“hﬁ“|I||||Iﬁ“l|ﬁ“ll“il|ﬂ“l1|l“m.n| o |||u|||||l‘|l|||_.|I.lnnmwlim"nth\1;||\|n.uli|\l|m‘\.uilihllHulﬁHllmmmu‘nmIilmnuLnnitlllw_lﬁ.nu.lmlil.lulﬁlut..mullli\unlhllimulwufllml

CombineAllTests_in1 Ch 4 : BBY : BBY(Qil blow by piston)

87.26

60
40
20

o

CombineAllTests_in1 Ch 17 : Peak firing pressure : PFP

1938
150
100

50

3157 CombineAllTests_in1 Ch 23 : Tc(Top Land)

200
100
4,04

CombineAllTests_in1 Ch 25 : Turbo speed

I M ! G "

1.141E3

B btk st b s i i i o s o o) b sl

a SE4 1E5 1.5E5 2E5 2.5E3 3ES 3.5E5 4ES 4.5E5 SES 5.5E5 6ES 6.5E5 7E5 7.5E3 8E5 8.5E5 9E3

Time (Secs)



ABREIEREFSIEIE - HESEES T - %

HiE-FE Btk

CombineAllTests_in1.Ch 1 : Joint Distribution Ch. 12,1

1E-5
Z- Prob. Dens 1 585E-6
2.512E-7
—1500
3.981E-8
—1000
6.31E-9
—500
ActMod_trgClth(Nm) (Nm) 1E-9
—0 1.585E-10
2.512E-11
—-500
3.981E-12
[ | [ | [ -1000
0 500 1000 1500 2000 2500
Epm_nEng(rpm) (rpm) B8.31E-13

1E-13



RFEEFFIEE - (SRS H - 545

v REBEERETEREERPEAREIST, $BI0% (LR Féhours/day,
18000hours/3000days, #]800000km.

SLAENYEZEHAEHEE47 hours/day
o | ARIBXEIEZS S A5 Fleet9l_Truck XY R7 88% A/

o BLRIINEEAS KA ESH
1 hours/day
= —i@— 50% - Customer Counts=4.37 P
E 0.8
g @— 90% - CustomerCounts=6.3
Eﬂ_ 0.6 o
>
E N’g‘iEﬁﬁ#ﬁ(mean=43?, @
e Standard_dev=1.51)
g 04
0.2
.
0 L @
1 2 3 4 5 6 7 8
hours
. - . - " N 3000days, |FHIER,
'lfi? 7 S 7 \m
RERR KIERTE], sec | REEXRE, days | K EE km Hours o
Fleet10 Truck 285532 16 3.37E+03 14871 42
Fleetl4 Truck 204981 13 1.55E+03 13140 27
Fleet27_Truck 100474 14 1.20E+03 5981 43
Fleet91 Truck 309252 14 2.00E+03 18408 23




SiEst - 1. High Cycle fatigue, BRAES - &

v IRIBEABIETELAIA FHCFIRA 2%, $890%5 i 1515 735. 0E+30/18000hour s

8LAFNALF FHCFHR A 76 %Y FR 2] 18900 hours
1, | IRPEXTEE 59 % A P Fleet10_Truck XY R7 86% A/

o SLEINAEFHCHREDH ERET R
1 ZI] 18900 hours
= —@— 50% - Customer - @
] Counts=3.16748950941022E+30
% 08 .
g @— 90% -
bt CustomerCounts=5.0091515507409E+30
& 06 '
E FTEE 74370 (mean =30.5; P
= Standard_dev=0.16)
g— 0.4
- o
0.2
L
0 ® @
30 30.1 30.2 30.3 30.4 305 30.6 30.7 30.8 309 31
log (Counts)
N - . st mmga | THE R, o o
Gl HEE, sec | HOF | iR | T2HP Lypgm | 1s000nourstits
truckO1 6.05E+05 3.79E+28 6.05E+02 18000 1.13E+02 4.26E+30
Fleet10 _Truck 2.86E+05 1.97E+28 3.37E+03 18000 2.38E+02 4.70E+30
Fleet1l4 Truck 2.05E+05 1.12E+27 1.55E+03 [18000 3.32E+02 2.56E+30
Fleet27_Truck 1.00E+05 5.19E+27 1.20E+03 |18000 6.77E+02 3.51E+30
Fleet91 Truck 3.09E+05 8.04E+27 2.00E+03 18000 2.20E+02 1.77E+30




v IRIBEARIEHTFLAIAFLCFRA ST, $B90%3 L mikifA71. 7E+14/18000hours.

KHED — 2. Thermal mechanical fatigue, ¥4l (IKFE) &S -

8LAENH A FLCHR A2 10 B EY fEZ 18900 hours
15 | ARIBXWEIEZS 7375 B P truck0l X5 83% A/

BRI FLCHRIA DT BWET '

Z] 18900 hours

—@— 50% - Customer

g 08 Counts=132395935131829 o*
g @— 90% - CustomerCounts=168058955427705 g
E 06
g WFEL L7970 (mean = 14.12; Y
= Standard_dev = 0.08)
g— 0.4
0.2 *
.
0 L ] @
13.9 13.95 14 14.05 14.1 14.15 14.2 14.25 14.3
log (Counts)
< < N s mm o | THE R, . o
i HAfE, sec | Lo | [TAHP |y 1s000nourstits
truck01 6.05E+05 1.40E+12 6.05E+02 18000 1.13E+02 1.58E+14
Fleet10_Truck 2.86E+05 4.23E+11 3.37E+03 [18000 2.38E+02 1.01E+14
Fleetl4 Truck 2.05E+05 3.35E+11 1.55E+03 18000 3.32E+02 1.11E+14
Fleet27 Truck 1.00E+05 2.30E+11 1.20E+03 118000 6.77E+02 1.56E+14
Fleet91 Truck 3.09E+05 6.68E+11 2.00E+03 |18000 2.20E+02 1.47E+14




KEs\, - 3. WEAR (ABRASIVE), EfR (Bh) -&

v RIEEBHEIEITESLASINLA FWear (abrasive) a9, F90% il =3nfr 4. 2E+12/18000hour s .

8LA& Zh#L FH F Wear (abrasive) {507 &R ZEY B2 18900 hours
1, | IREXTEIEA 576 F A Fleetl0_Truck XAz 93% Fi /A

o 8LAGNHLFE ~Wear (abrasive) iR A5

1 FMWmEH EE| 18900 hours
—_ —@— 50% - Customer ® N
T Counts=3056538411464.38
s 03 .
g ©— 90% -
bt 0 CustomerCounts=4158182593134.95
E St E 7547 % (mean = 12.49; po
= standard_dev=0.1) .
g— 0.4
0.2 o
[
0 ® @
12.2 12.25 123 12.35 12.4 12.45 12.5 12.55 12.6 12.65 12.7
log (Counts)
. Wear s T B fr .. o
7 v ‘|'|| = ! Sz 5
AA KFERTE], sec (abrasive) DY nour ¥R fE4| 18000hours#ifs
truck01 6.05E+05 2.26E+10 6.05E+02 18000 1.13E+02 2.55E+12
Fleet10 Truck 2.86E+05 1.83E+10 3.37E+03 [18000 2.38E+02 4.36E+12
Fleet14 Truck 2.05E+05 8.82E+09 1.55E+03 [18000 3.32E+02 2.93E+12
Fleet27 Truck 1.00E+05 5.40E+09 1.20E+03 (18000 6.77E+02 3.65E+12




KHRI — 4. Oil Deposits, ik —E&ZETNE - &8

v IRIEEBRIEITESLA YA P, 5590%5 i =Deposi tsihifn 6. 3E+07/18000hours.

8LA ENH1F F Depositsii a1 FiH4EY B2 18900 hours
1, | ARBENEIEZS 216 H P truck01 X2 89% A F

e BLARNLA ~Depositsifi (h 73 46 S/E

1 #F&E 18900 hours
= —8— 50% - Customer Counts=22400401.625485 L
i‘é 0.8
g @— 90% - CustomerCounts=62738675.879025 “
E 0.6
£ XL 75770 (mean =7.35; ¢
= Standard_dev = 0.35) 4
g— 0.4
0.2
o)
0 L ] L 4
6.5 6.7 6.9 7.1 73 75 1.7 79 8.1 8.3 8.5
log (Counts)
> 7 & H NilIEEs =} ﬁj_iZ]E*/]_:, ~F = (A
=S XHERTE, sec | Deposits | X EFE Hour ¥ KM | 18000hourstifs
truckO1 6.05E+05 5.45E+05 6.05E+02 18000 1.13E+02 6.13E+07
Fleet10 Truck 2.86E+05 8.75E+04 3.37E+03 (18000 2.38E+02 2.08E+07
Fleetl4 Truck 2.05E+05 1.67E+04 1.55E+03 |18000 3.32E+02 5.54E+06
Fleet27_Truck 1.00E+05 5.49E+04 1.20E+03 (18000 6.77E+02 3.72E+07
Fleet91 Truck 3.09E+05 9.76E+04 2.00E+03 [18000 2.20E+02 2.15E+07




KBHREN - 5. Wear Sch, EiR - IEE=RZF MR- K5

v IREEBEBIEITESLAL S FWear_Schitifn 7%, SB90%5r L =545 /95. 7E+35/18000hours

8LA ENHLF FWear_Schififs 9% &4 B2 18900 hours
1, | IRIBIIEE S5 76 F /5 Fleet27_Truck XRz 82% M/

o SLEFWLA S Wear Schifttis % SR %

1 {7 2% 18900 hours
—_ —@— 50% - Customer O
< Counts=2.549661852932 14E+35 P
& 08
g ®— 90% - ”
= 06 CustomerCounts=5.72116914751802E+35
E W EIE 7545770 (mean = 35.41; pe
= Standard_dev=0.27) p
g— 0.4
0.2
0 9 3 o
34.5 34.7 34.9 35.1 35.3 35.5 35.7 35.9
log (Counts)
S 7 N ‘Tl S =] ﬁﬁ‘iﬁg*ﬁ—\, = I~F H =
RA XHERTE, sec | Wear_Sch | K2R hour ¥ RfEE | 18000hourstifh
truckO1 6.05E+05 3.32E+33 6.05E+02 18000 1.13E+02 3.73E+35
Fleet10 Truck 2.86E+05 1.48E+33 3.37E+03 [18000 2.38E+02 3.54E+35
Fleet1l4 Truck 2.05E+05 6.87E+32 1.55E+03 |18000 3.32E+02 2.28E+35
Fleet27 Truck 1.00E+05 6.73E+32 1.20E+03 [18000 6.77E+02 4.56E+35
Fleet91 Truck 3.09E+05 3.57E+32 2.00E+03 [18000 2.20E+02 7.85E+34




KER, — 6. Tor Fatigue Sch , Hi:ES — 1BE=SEH - &5

v IRECEBIEITESLATIE FTor Fatigue Schiifa 9 #h, R90%53 i 355 /3. 1E+105/18000hour s .
8LA& ZhA/LFH P Tor Fatigue_Sch {797 G ZEY B2 18900 hours

1o | REXGUESHHAHL NE 0% AR

e BLAENHLE FTor Fatigue_Sch a5

1 SEBEY T 18900 hours
— —@— 50% - Customer @
8 Counts=9.5423089372073E+104 r
& 08 5
g @— 90% -
S 0 CustomerCounts=3.0630866311672E+105
g T 7543 %0 (mean = 104.98; P
=2 Standard_dev=0.4) ¢
g— 0.4
0.2
0 L] @
104 104.2 104.4 104.6 104.8 105 105.2 105.4 105.6 105.8 106
log (Counts)
N - . Tor sz | 103 BFR N o
7 Iy ‘I-ll ! = ~
AR XKAERS[E], sec Fatigue_Sch MK ETE nour | ¥ RfES| 18000hoursi{
truck01 6.05E+05 1.73E+103 6.05E+02 18000 1.13E+02 1.94E+105
Fleet10_Truck 2.86E+05 1.08E+103 3.37E+03 (18000 2.38E+02 2.56E+105
Fleetl4_Truck 2.05E+05 2.84E+102 1.55E+03 |18000 3.32E+02 9.43E+104
Fleet27_Truck 1.00E+05 1.33E+102 1.20E+03 18000 6.77E+02 9.01E+104
Fleet91 Truck 3.09E+05 8.50E+101 2.00E+03 [18000 2.20E+02 1.87E+104




&ZEHB10FaIlENISHEERIE - 3000 days - &2

Distribution of bech test

2.60
2.10
1.60
1.10 -
0.60
l l T =
LCF Wear Deposits Wear_Sch Tor Fatigue _Sch
HCF LCF Wear Deposits [Wear _Sch| Tor Fatigue_Sch
load xxhours 0.59 0.09 0.24 0.82 2.44 1.97
cold -hot_xxhours 0.60 0.48 0.39 1.18 1.59 0.09
Reference 1.00 1.00 1.00 1.00 1.00 1.00
Min. Validation Target 1.00 0.50 0.50 0.50 1.00 0.50
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