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Evaluation of Uncertainty of Flexural Strength Test for Fiber Reinforced Plastics

Zeng Qinglei, Liu Qiusheng, Zhang Xiaoling
(725 Institute, China Shipbuilding Industry Corporation, Luoyang 471023, China)
Abstract : Base on GB/ T 1449-2005 and JJF 1059-1999, the parameters affecting the uncertainty of flexural strength of fiber

reinforced plastics were analyzed.The uncertainties induced by each factors were evaluated and the extend uncertainty of flexural

strength was given.Experiment results show that the expanded uncertainty is 9.82 MPa(k=2), as flexural strength is 368.96 MPa at

the 95% confidence level.
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HRHE GB /T 1449-2005 £F 2 4t 5in ¥ 0} 25 iy
AEIRIG T ¥E ) ™ FERBEIRE 23.5°C F & T 5l
£ A b PR AU IR 1URE 9 25 s AR OG5 R
W1,

N S AR R RO R s B Y b
FUERE 1 ORE6%) 0.01 mm ; SR 5 058 35 1 19 %
JE 1, FOARE ST R, 1 v O DA i ) R

(2 mm / min) XJ AL N 2% B 2R, 1] SR
MR POREHE] 0.1 N 5 ARATHE AT S il
SREE

F1 FHEEERTHEENSER
EEAS S /mm 2R /mm B5HE /mm SH5RE / MPa

1 15.57 5.04 80 364.49
2 15.73 4.98 80 364.73
3 15.62 4.95 80 385.95
4 15.49 5.08 80 369.53
5 15.50 5.06 80 363.72
6 15.56 5.06 80 361.38
7 15.53 5.04 80 373.50
8 15.58 5.08 80 359.01
9 16.08 5.09 80 377.04
10 15.61 5.02 80 370.27
I 15.63 5.04 80 368.96
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JBE R RE D RS i R A 0 S RS RN
JE PR Z R A SERRIEANE B 5 A BN Ar 5 I
Tebs R RBIR AT B, FRZ o B HbRHEANHE
.
3 THEETE
3.1 M RAE AR T ik

A AR B Ay e G ok e
(1, o] FSE S A bR i 22 s S s F o o' 2
(A HL AR5, B

Z:,(x,- - E)z
[ n(n—1)
B AR MEANT A B 4 fe AN Re I 4E o3 A i T
MR T T A TR 53 A sl o3 Aok
PEREPRUEZE TS RIAREA E B 1 25 HUR % gAY
ARG AR, AT LIFS S B ZEARIEANH R B A i

Usg = 4 3)
c

A a RIS AS B B9 1R 22, B HOR 2200 Fl A
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Us = ﬁ (4)
BEMNAE D 5 HANEAE x, y, 22 Z (A FE bR
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PR A MIAHE BB E FE LSS B w(D)
JIFA AN B i A e B x, y, 2z R
AHE ARSI AT 45 3]
u(D) =
\/<%> u(xy + (%) u(yy + (%ﬁ) u(zy +--- (5)
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(1) IFETEIE b AT EE .
OliEhs R RIS ERZE T A EE w(b,).

IR T AR R R BR(ERZN £0.01 mm,
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u(b) = 0.01/y/3 = 0.00577 (mm)
i P o o R B | AN S B (D)o

A= (2) 15

> (b~ BY
u(b) = s/Vn = m = 0.054 8(mm)

RO 8 BE ) B BB MEAS B 2 A
W' (b) = Vulb Y+ u(b,y =0.0551(mm)

RIRCRE 5 B B A G B AN R A

u(b)=u'(b)Ib = 0.0551/15.63 = 0.352%
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w(o) = u(0)/16 = 2.58/368.96 = 0.699%
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= 2.58(MPa)
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W (1)=1/y/3 =0.577(mm)

B I AT EAN B 2 B -
u(1)=u'(1)/I = 0.577/80 = 0.721%

3.3 ReREINRGRHEE

TE S BRa g v, 5% 0w 7 2 Y PR 3R R A AR
22, e R i A B U B0 ) 5 ), T2 Y S
S, 75 LB HOU 27 A 3 i SR o B 003 1Y) 5 e
TRIIN, AT LA Z W
3.4 E MR EA RARARE R H

a = V12 (b)) + 4> (h) + > (o) + > (P) + > (1)
=1.33%

A 45 AT G, 2 R R CF B E R
368.96 MPa, it 25 i 58 & A BAH X Bk 1 AN ff 2
H:

U= X0 =1.33% %X 36896 = 4.91(MPa)
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P AR B AL R kTR AE A, B
U= ku (6)

BO® 5 M R N 95%, # if] JIF 1059-
1999 A] 1%, k=2,
U=2u=2 x 4.91=9.82(MPa).,
3.6 RHEFEIRE

ZINIRY S S = SV P oY O R

0=06+U=36996+9.82(MPa), t & N T k=2
X B, AT DL 22 E (368.96-9.82) ~ (368.96+9.82)
MPa 19 X 8] 62 5 1 25 i 5 5 I 5 45 2% ml Be {0
95%.
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