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Tensile Properties of Bolted Joints Between
CFRP and High Strength Steel Plate
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Abstract: An experimental study on the effect of width (W)
and edge distance (E) on single-lap, single-bolt, [0°/90° ]
epoxy carbon fiber reinforced plastics (CFRP) with high-
strength steel DP980 joints is presented in this paper. Failure
processes and failure modes of the CFRP/DP980 joints bearing
tensile loads are studied. It is found that the failure modes
largely depend on the width and the edge distance of
laminates. The width of laminate has a great influence on the
stiffness of joint, while the edge distance has little. Within a
certain range, both the width and the edge distance have a
great influence on the joint strength. When the ratio of width
to hole diameter is larger than or equal to six and the ratio of
edge distance to hole diameter is larger than or equal to three,
the strength of joint tends to a maximum value; meanwhile
the failure modes are mainly bearing failure. CFRP laminates

are sensitive to secondary bending.
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Tab.1 Constant parameters in the experiment
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Fig.1 Geometric parameters of the sample
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Tab.2 Series of different widths

AFRES We/mm Ws/mm Ec=FEs/mm
W10 10 12 18
W12 12 12 18
W14 14 12 18
W16 16 12 18
W18 18 12 18
W20 20 12 18
W36 36 12 18
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Tab.3 Series of different edge distances

B RS We=Ws/mm Ec/mm Es/mm
E12 36 12 18
E15 36 15 18
E18 36 18 18
E21 36 21 18
E24 36 24 18
E27 36 27 18
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Fig.5 Delamination

T HL TS5 F B A BB A B S
H, TR0 BT A 45 48 0 58 B2 5 AR IR BE I
B HE AR AR B R LS W R R T R R R AN AR
725 fH R E , BT LA R 3 2 o T T 4R H SR S B R
RS, H R BN E ATE. X T 1 e
YEIESR 2 S ARALT » By T RIS AR AR R, B
R AS L[] L 525 AR QB J2= 22 18 7 A2 AL SE 5 24 1A BIE
RTRAGHEE 0, RESMZAR. HSoRAR L
BUE » A PSR 2R 23 PN S BUGR B P Ak
S YEHE SR AERHA R I 75 il R BE 2 RE T 9,
5 R R s . S MR — R sk
AW X e B R R AR IIR B DL E R
M T3Sk SRR, TR X AR R BLEE, T L IR
RUCHEIRAR , BUHE S HER VBT AR R Sk AL



Ho5H

AU B RAEZ B AIRHS FRE AR AR R H N 1 683

5 I B

APTR g4 SR Rl LR B, i 3k 9 v R
A B A R BRI AR 4 PR,

MR 4 RF W FELEEALRS], 8RSk
FEEEM 10 mm 2] 20 mm #B &2 B IR, (H 2 7E
Wo<<18 mm B} We/D<<3 i, i THiRE J15d K E#E
RAERARTEIR; 78 18 mm<<W <36 mm B 3<C
We/D<6HF, Bih J17R & AL IIEE 4 B3
TR IR i 2 R 1 e 5 R R . 5 R AR
ﬁﬁﬁaﬁ&ﬂ:,ﬁ We=36 mm EI] WC/D>6 Hﬂ%?’iﬁi
PR SE BT R REIR. X TR AR L R 5, X Ec <718
mm B} E./D<C3 i}, KA IR ; 24 Ec =18 mm
BEc/D=3 B, RAF R LB,

4 WHERX
Tab.4 Failure modes

RUERS [N RUERS R
W10 EORGIT N E12 BYIBER
W12 PRI El5 BTN
Wi4 EREEET BN E18 LIRPIE 37N
W16 EORGIT N E21 B0 B IR
Wi EORGIT N E24 B BLBIR
W20 EREEET BN E27 IR BB IR
W36 B PR

2.2 RBRBEEENIAERE

T LR EL8 S oA R o B LR
(AL RS R L T 6 B il F EL8 Bsfr ek
PR IR, 161 rh R O i 2 1 B B i 0 2k i il

KRBT LA T I BB -
02 & @ ®
X X

2 4 I6
&S AL #E / mm
B 6 SIYIaRE R -kt

Fig.6 Typical load-displacement curve of shear failure
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Fig.7 Nephograms of strain in y-axis direction

before and after sliding
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with different widths
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