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Stress analysis and optimization of gooseneck joint under uniaxial tensile load in consideration of

orthotropic of wood material
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Fig.1 A schematic drawing of gooseneck joint
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Fig.2 The relation between stress concentration factor
and dimension parameters under tensile stress I
(Line: proposed formulae, Symbol: FEM).
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Fig.3 The relation between stress concentration factor
and dimension parameters under tensile stress S°
(Line: proposed formulae, Symbol: FEM)
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Table.1 Dimensions of agathis test pieces
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Table.2 Young modulus and poison’s ratio
of agathiswoods.
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Table.3 dJoint stress concentration factors of the
goose-neck joint under tensile load calculated by

DIC and FEM
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Fig.4 The Agathis
specimen attached of
the ramdom pattern at
surface

Fig.4 Setup of the
tensile loading test
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Fig.6 Distribution of 1st principal stress o1 on the
Agathis male gooseneck joint (conventional shape)
with tensile stress by (2)DIC and (b)FEM.
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Fig.7 Distribution of 1st principal stress o1 on the
Agathis female gooseneck joint (conventional shape)
with tensile stress by (a)DIC and (b)FEM.
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Fig.8 Distribution of 1st principal stress o1 on the
Agathis male gooseneck joint (optimum shape) with
tensile stress by (a)DIC and (b)FEM.
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Fig.9 Distribution of 1st principal stress o1 on the
Agathis female gooseneck joint (optimum shape) with
tensile stress by (a)DIC and (b)FEM.

4 T HF RGMBF OHIRAER
4.1 SBFOSBERFAEIC & SHIERREY

REETREE A 217 5 BE, 3T TITHIE LT & ek -HE,
Bl ~HEIC 2 51HE D OB LZFEICH 7= 5 D=5[mm]
DT EAVER LG ET 3 FEEOMFIHERBR 21T . AER
BRAAT OB, BIRRBRSME 3 HFEAE TILdH 5 AN Ik
éﬁéifﬁﬁ%ﬂﬂzé B ITING0 B faf B D 4347 A JE
T 572912 100N BUTHREE Z24T 5 . TER-HERBRA 21 &, &
fgﬂﬁ-ﬁ%ﬁﬁ 16 7R, HH I~k 11 ARGk U Cl s atBR & 56ht L
7.

42 BB FORRABRER

Beke, foeid OV SHE 3 FEH ORI & 1ER L — il 5k
2 &0 BB 2R S IR RHm 2 (T o 7.

Fig.10 (T 3 FEEHOHEDOMERBRNAE & L TIER-HEDR
WrigakBR A, Fig.11, Fig.12 {Z 100N 5o, fifEZ <0 L7-FR
DIER~TER AR, A%~ O DIC BSHhHfiErT. »T
FHTARITER O Jry i g & 7o 138k o T o0 JEME BRI K 0 ik
T5HZLnh, REBRITFRUS OERERIES LTV D.

Tabled (= 3 FEHH O ~ESEHE T O i KHF S EME,  Fig.13 I
FHETREEITI N 3 ZIK%ETEEHj U 7o i B & 25N D BfR & R
L7z, PR EIE = HEICERIIFE Lo 1o, i
HSHEIC B U CREIREE DA FIMEIE 7R < T E TR 4 oD
W TR W TERL TV,



5. %8

RFEW R TIR T H BT —Hh5 | IRWEZ 2 55

TR B IR JIENT & RS X USEREAT 2 IV TIT VY, K
FERDOISAEFIZTOWTRFT Lz, SRR, BB
MELE L TTHFAMEZREL TWAD.

IXUOIZ, TR ORE LTSS R EZEHT 55
HARI L Y Sffk T2 — g5 | IR E 2% T 2B O~k % K
B WIS, SEFICOWTRERSTEEOSK T & 51 9R R
E%mKﬁ%$®U¢A\ﬁ%EQW%&GmDTMELt
%, ﬁﬁ%@mﬁ MAEEM U, BRIk TR T,
AR D ZERICIIC IS IR N AE T2, I BIZ, DIC O
BURERIZEAST 2 L ICETAVFRMEERE L FEM T2
1T-7-. FEM OfE51%, DIC OfEFIZ X< —F L, WfEHTo
MR RIS B A2 SO Z L 2R T& 2. DIC 2B\ T
200N DA AN - 72 B, Rd 7= fcm ki A C 5 ki
J10%, BRANCIRE SN TRk~ HE DR K EIRINT AR TH
10%/ & <, 200N Ofrf B FIZ 38U TIddR il ~HE O SR E ek
SHEDOHRETFICHAAMBENLTWA Z L 2 ER L VRO,

Bt e ~Tik & Fed ~TE R OV g D8 e D O i o
3 FEOSHEICE U C—Hh5 | 3R AR 5 2 0 2 Ak KT & 5 SR A
1T 717,

Kz OSFBEICONT, WAL U D PR R EZRD,
W& 1T o=, SRR EITERIIGFE L o2 b, &
R B LR O/ FIME L 722 < BT E TR 4 FHlo
M FICBWTEIL TV,

Z& Xk

(1) FRUGE—BR, AREAT, JREER, BEIEE, “SEkFIC
B DA W OBEHET AR S 38 IRIBEEIC S 2 D5
B KR 2228 Vol 55,  No. 2 (2007), pp. 90-98.

(2) WHTE, BIE, iR E R OV E 22T 28OS
TIENT R O IR B B3 B A58, R R L
X, (2021), pl17-86

(3) mEpE, HAUTIETR, AMBFEAV FT v, HEE
J, (2006), p.36

(4) HiKRT, RS, FRA, RIS, NEEM, TUX
JVIEMGAR BE D O g HlA) L2 B 2 BRI AR, R
AT ICE A0 A J1%), Vol. 68, No. 2(2012),
pp.l_683-1_690.

(5) PEpfE, HARIAEFR, AMBFANC T v 7, HgE
J, (2006), p350-363

(6) ARMIRBWIZERT, AM TEN RT v, HLEHR,
(2004), p.22

T NniEE, BEER, 7AFAMOMEIZOWT, JtiE
JESTHREERR BRI H #) No220, (1970), ppll-16.

(8) [14liEMTe, AMOLEHZHE), #¥ Vol32No59,

(1983), pp2-11

9) B)NFH—, AHEY, HHEE KU, BRAEA, KAEE
W, EHEFRBIEOMEREICH T Ty g XL
T VRO, ERIIFIRE, Voll6, No.2,
(2016), pp.162-167

Table.4 Dimensions of MDF test pieces
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Fig.10 broken specimen
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Fig.11 Distribution of 1st principal stress oion the
Agathis male gooseneck joint (conventional shape) with
tensile load every 100[N] by DIC
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Fig.12 Distribution of 1st principal stress ocion the
Agathis female gooseneck joint (conventional shape)
with tensile load every 100[N] by DIC
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Fig.13 Relationship between load and displacement



