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Finite Element Modeling and Analysis of a Small Logging
Trailer under Full Load Conditions
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Abstract ; Trailers need to operate under various conditions, including full load bending, full load twisting, emergency braking,
and sharp turns. In order to solve the problem of poor reliability and safety of the on—board system of the trailer under full load condi-
tion, a three—dimensional assembly model of a small logging trailer was established, and static analysis was performed. Through finite
element analysis, we studied the structural deformations and stress distributions of the trailer under four typical working conditions. Un-
der full load bending conditions, the maximum displacement was 4. 517 7 mm, the maximum stress was 115. 19 MPa, and the safety
factor was 3. 08. Under full load twisting conditions, the maximum displacement was 0. 984 48 mm, the maximum stress was
71.929 MPa, and the safety factor was 4. 935. Under full load braking conditions, the maximum displacement was 4. 994 6 mm, the
maximum stress was 120. 05 MPa, and the safety factor was 2. 957. Under emergency turning conditions, the maximum displacement
was 4. 365 8 mm, the maximum stress was 104. 64 MPa, and the safety factor was 3. 39. Results showed that the small skidding trailer
designed in this study had strong stability under full load working conditions in the forest, which ensured the reliable collection and
transportation of wood. Future research can further optimize trailer design and performance to meet evolving needs and environmental
requirements.

Keywords: Small logging trailer; ANSYS simulation; logging conditions; logging of timber; structural stability analysis;

material mechanics

s H 8 :2023-11-09

EETE :2020 FF A5 AR X F A RRHAIFE0 H (NJZY20309) 52021 4FFFAE DL/R B¢ i 50 H (2021FDZD04) .

SE—REE T AR W B W7 RSB TR LA B K. E-mail: hdi@ hibec. edu. en

« BARAEE XN Wk B, WPy oMol e 4 515 B K. E-mail: liujinhao@ bjfu. edu. en

51328 #hARTA, CHEREL, X A5 /NEVEAIHE AR T 00T A FROTES 0Hr [T]. BRARTARE, 2024,40(3) :170-177.

HAND T, MAY W, LIU J H, et al. Finite element modeling and analysis of a small logging trailer under full load conditions
[J]. Forest Engineering, 2024, 40(3) :170-177.



%53 3]

SRRV A5 /D RUAE R HE 0 AR T 00T A BROT AR5 20 171

0 515

FEMA TR K 13 DX AR A DA AR i F1 B 12
Lyl BRI, 3 G B AR A 1 LR
FEEUANTEM FEOEMRHE AR
A JE HLARAG SR AR R B9F T S 7 1 22, T S A VT
FEREALT I IREEARHLIT B PARHBLBT i VARl S
SR R 2 SE BRI BE AT T 150 S A4S
HL2 J-80 Frife =R hipL > bRk -35 HRIpL |
CD12 BERAGRIHL /N ity QA A L A
XC360 SEMHL T SF AR ALY, [ P bR SE B 1) BF
FERZAFBAE 20 20K ITSL4F [E N A AR 41
AT A A HAR O 7 B, AN ELAE R TR F 5 45
2R KAV AR O s, EANET
SERHIL( Skidder) FOWFFT E T MARSRGIL ) IRBE K
GO TR . BT LA RS B R ARk 4R
PN TS U8, PR AR T
N RUSHE R SRR DUE AN AR PR EER

1 /NRUEERHE A BB

ARG T BT — N RV E M 4, EZAE
SRR AR HEAE s R EOR (B A AR
Hi R AR AR 37, 5 B AL DL N EER

1) $EF TR A S04 158k 0 B, ik
BUN, BB /N R R TE A B2 80
2) MRIXHb S 4, EoR i/ N B AR M R 2 ik
HME RSN, H B4 — 7 T8 H | B Flsd ok e 7 53)
HEER A BE R, TAERUE ;4) HE 4200 2 4%
AL, BT AR S IR BT IR, T DAL R i
55 [RIRS AL 1 3 Oy T A IR TSR R 4R 4 KR
532 FATUAORA Ak RG22 T G, PR I X AL A 4 e T 22
sRAE R AL B T A 5 4 a0 250 il Y E el R O
5 I RRR U PE R

HRAE Lk 5 s OGS R ZEK i 4T SolidWork 4K
PEXF ANESAE A FEZE ME AT B0 = 43S, &l 1 FoR
M AR A AR AR IR A | O A AN
FENT AR ST AR

1) S G40 AR A IR EER R0 h 2 i
DGR LA Je 22 WA QAR T A, 2 S A RN 2R 38 22 [ 3 ik
BT SR RGT 9 E O 3 395,900,215 mm,
[R5 28 0, T AR 48 7 SR A B B KO/, e
VER S A0 25 () 7R B B A 12 2 R 5 4 Wt 2 5 J3E R
WK P2 T M HE ] St DL K 1w

L= AR 5 2 2228 s 3PPl 4 — 2258 s 5- R T A
1- Front side panel; 2— Logging trailer frame; 3 - Balance shaft;
4- Wheels; 5— Vehicle uprights
B MEEMEF=ZERKEE
Fig. 1 Three—dimensional assembly diagram of

a small logging trailer

2) eI BRI B SR M 2 O A% 0 A
HAG AN A 3h Sy v, 450 fa] 20, 3 2540 45 - 1y
BUTVRGERS ) SRR 2 SRS E 2
AR5 5 R R 0 1T o, Sk P s i 9 S AR A
J2 T LA/ N A 0 0 4 66 42 11 o 388 5 B A 36
By ek MERE | ) A U2 X6 Ml T G R FT AR B E
BN 8 i T R 0 AR AR E
PP R R 5

3) BRI T AR A HE A E T R 1A
PR, T ELT AT — R R, By kN AR A7
F5m F vk, A M DOHT T, G ERE N B v AR A
FORBFIEHC 1 400 mm , 7E AR IE /N AR AY TR,
RETRUE BRI EE M 12 iy ) i

4) EA AR LR I, EE R R
THEMAEM MR 5 000 kg, BRK AT
KAEM 8 MR, [ 1 F- M7 K 14. 8 em KA
MR IR AR Y AR K ZIAE 500 mm , IS
Hr IS AT HE A 5 /N 98 FE R 450 mm, 5 K 58 BE
670 mm , BAE M TE B 800 mm , Ky B 1k AR AL 5 2Kk
sk DAV T S A 75 3 PR 9% K 1 S 4R A A e —
e ARIFFEHC 195 mm,

2 NREMBEFEAREE T SARICS
Bkt
2.1 BEEERERSHT
PRI 7 4 A B0 AR A0S i 00
A T G R Bl 0 R AR A T, LUK
R A A i B AR E b S bR R 3
TERE RS BOTT p BB R A R R B



172 Aok T

F40 &

SRS PR SR A AR BN R R 23 Hh B P
ANIEVEAR A R OL , 1T 568 J3E e 45 25 A4 IR BT iy R 2
PEAETEBIRE ST, v A i B2 2 4 W 45 4 22 A PR BE 1Y
FURRR . HEAEIE AT I R, 2Rk AN
J7 Tl A 7, 0 2R A A5 i B AR A AR ) ROK
HR2 T AR I W SRR AR BT DA DR TGI8 A
A TOUT  HE A B A F B 08 1) 5 B A RE 24 42
FRHIETT,

HRAS I HT R W ST 4R A A A R 00T 52 21 A9 3K
i fE L, S5 A4 TR 52 1) e R M, FERR S e fr
3R T Von Mises S50 111 Xof 45 A4 1 it B
R R AR /N W

g, = \/;[(0'1 _0'2)2 +(o, _0'3)3 +(o, _C’-I)Z:| °

(1)
Ko, HERNTI,N; 0, 0,0, 53 HIRF— 2
—=FMNJ, N,
BRI A I SBT3 R

o, < [o], (2)
=7 o (3)
"Tel T

Kb (o] ML TT, Nyn &2 REL
A/ NRUSERM R FH AR 510 L, JE iR
JE /& 355 MPa AR IR A BRIT 73 B A5 21 19 25 2400 118
S50 S IR BE T X L A4, AT 4 ) 1
BRI R R
NIl B4 235+ slbA B E — 2 2 mg 1 T FIRH o
PEIEAZ A RE F7 W JEE AE 6T 560 3 0 140 32 22 28 M 45
F BT FGTE I BE , 2R A 0 B A (] B 55 22 0
JEWEE AR, AR ) SR AR R R B A K
DI, 0 B A, 5 4 1 T B2 P AR 4 =X (4) 2R 4T
T,
F
K= 30 (4>
K K HRIEE ; F RANEIER T, N6 hAB IR,
AR BEAEA TRl P 7K 52 A P AT 52 I REAS
SFEE NS Pk B DL AN PR ER K,
HI R R B R AR AT, HE ZE 1 W A Sy — i
B PR SR SR A T ELRAIE Y
AHIFERE FBISE 4 Fh LA T 050 (35 280 il i 284
B LRI AR 2 ) XM TS T
2.2 EFEFRTERIZE
MG IR — DB AR X — N

G AR 2 R AR DRIME A, DI a6 200568 HL R A7 3
b, B T At S5 84 o3 AT oy B AR £
B AT Ay BT ask B ok Xof 22 07155 10 52 M AS R 18 2 A
Jif AR P A B A v A IN B A R £ S5 I
BB AE Solid works FRA B R AL e ARAE AL S A
ANSYS Workbench H, [&] 2 2% 4 (1 fRi fL AR R

FEAI S A ANSYS Workbench 31 5 | 78 848
XTI PP RE S A, R TE AL L
PR R AR B A IR 2 TR, AREREEE AR A
FRAFHE N 510 L 45089, % 1 iz ki HE g
S8, BRI B =K (mm) |, T A
AN, BB 2 R KA (MPa)

Contents of Engineering Data
2 z
Fatigue Data at 2
3 % Structural Steel ¥l [ e A‘;;;;:{,“giﬁ"‘s 1938 s
Table 5-110.1
v
v X
A B e DAlE

1 Property Value Unit (X3
2 T4 Material Field Variables [ Table
3 74 pensity 7850 kam~3 ||
4 % _Il_s‘fetrr;:;ilcEi;c:r:\stioioefﬁdent of B
6 |B T4 IsotropicElasticty [&]
7 Derive from Young'... ;]
8 Young's Modulus 2E+11 Pa LI ]
9 Poisson's Ratio 0.3 [}
10 Bulk Modulus 1.6667E+11 | Pa O
1 Shear Modulus 7.6923E+10 | Pa ]
12 3 strain-Life Parameters [}
20 %3 sncurve [ Tabular |}
24 T4 Tensile Yield Strength 2.5E+408 Pa FE|E
25 T8 compressive Yield Strength 2.5E+08 Pa _ﬂ 1@
2% T3 Tensile Ultimate Strength 4.6E+08 Pa OB
27 T8 compressive Ultimate Strength 0 Pa ;I (]| =]

B2 MeESHriRE

Fig. 2 Setting of performance parameters

x1 MBEERESHR

Tab. 1 Table of material performance parameters

W/ M () Ji RS/ MPa

-m>3) Poi %
(kg m ) 0155'011 ® Yield strength
Density ratio

R AR/ GPa

Material ~ Elastic modulus

510L 212 7 850 0.3 355

WA i 14 4 IR B ERAE T 0 A 45 2R (8 A
55 ABAER o WA 2 B E A B TARAIRZ
TR E Al A BT N, R BT R i
B R FEOIOR BEARAE, A R 25 Rl BE 2™
i S LS O, 0 A 4 SR i B S R i
RO RIS R R E Y ) LTI R TS N



5 3 1

SRRV A5 /D RUAE R HE 0 AR T 00T A BROT AR5 20 173

ARES FECCI A AR U A BE — 1
A RO A 22 B B A BT R A5 2R AR
YT EAT TARZ U 221, e & e £ B0 RS R
30 mm, SRIGEESE F i AR R0 B AR A TR 22
SR HRRT L AT IR AR RS /N R R B R Y
R . R TABEIE st 2540 OB R, A
SIS 2 i TED, e LR 7S AR ST E AT A IR OC M)
Hedal oy 45 20 FROGESRLANIA] 3 fr

v
e l
0.00 1.000.00 2000.00 mm X
—

50000 1500.00

3 MtExIS
Fig. 3 Mesh division

3 BT ROTH 2 TOUMOL S0 H 42 451
538 JEE 3T

3.1 {RERRE
FIIH ANSYS X2k 25 iy i 2 5% | 2 il 3

9
0.00 1.000.00 2 000.00 mm
—— ——
500.00 1500.00

(a) i
(a) Fullload bending

0.00 1000.00 2 000.00 mm
— —
500.00 1500.00

() Wil 2l
(¢) Full load braking

FO R R S 4 Fh T BUTE S 2 AR RES B L
WA 43I, 4 IR B 4 Fl T 50 28 ey St A4 A
T (E 4) 4 Fh 00N HE 250 A8 R (A
5) 4 B TOC T EEESSM N SR B EI(E 6) . ASE
GE 4 5T AT T A Al 5 VS B E W AR T A R
J1, ERWNE T PR,
3.2 RS

FEEEWRES M TH T, & 4—& 7(a) 7T LA
Fih, RA S e R KA RO T 5 42 51 4% 2
By, HAS AR N 4. 517 7 mm, 358 5 R X5
P TEZOIRE, BRI A R, SR )5 2 T8
TN B AR G AL, b A AR G A A5 RS A
AN, TSR AN A AR S B 5 1Y T 43 A R A
HRHT SR S RN T BN R N T X A
HHTE BRI B AR AL, AR KA 115. 19 MPa, 7
A I T R R A 2o A v 8 AT 32 B A A% 3 45 K
B A AT HE AR 5101 4549 50 (4 J IR 5 5 355
MPa, i =% 4 250k 3. 08,

AR B TOUT B/ 4—KE 7(b) W LA
Al e R KA B B A T A SR PR 3 Y A5 N A
& bmAl , AR 0. 984 48 mm, 5 5% T
BAL T X FR S P FEBORM R 857, BT DLW 34

0.00 1000.00 2 000.00 mm
— — )
500.00 1500.00

(b) A
(b) Full load twisting

1000.00__ 2 000.00 mm
500.00 1500.00

(d) W R 2y
(d) Full load emergency turning

B4 4FTRTHERBREZEBEME

Fig. 4 Load and boundary condition application diagram under four working conditions
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