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Calculation and Comparative Analysis of the B=basis Values for T800 Grade
Carbon Fiber Filament

ZHANG Chi' YAN Yuanjiang’ LIAO Yingqgiang'
(1 Xi’ an Aerospace Composites Research Institute, Xi'an  710025)
(2 PLA Navy Equipment Department, Xi’an 710054 )

Abstract  As the fundamental building block of composite materials, the mechanical properties of carbon fiber
tows play a critical role in material design and engineering applications. To address the issues of variability and
dispersion in tow performance, this study conducted fundamental mechanical tests , including tensile strength, tensile
modulus, and elongation at break. The test data from three different manufacturers were systematically analyzed using
the recommended statistical method of single—environment B—basis values, aiming to comprehensively evaluate the
mechanical properties of carbon fiber tows and provide a reliable basis for material selection. The analysis showed
that the tensile properties of the tows from all three manufacturers followed a normal distribution, meeting the basic
assumptions of statistical analysis. The B-basis statistical results indicated some differences in performance
parameters among manufacturers, yet all fell within acceptable engineering ranges, demonstrating adequate
application reliability. As a conservative estimate of the lower bound of material properties, the B-basis value
effectively reflects the performance characteristics of carbon fiber tows and offers an engineering—relevant reference
for the selection and application of composite materials.

Key words B-basis values, Carbon fiber filament, T800 grade , Normal distribution

0 5F AW R SRR, ZEHRTERES) 2 5
B S A FRERE LM T LA Laifl, 30 BORI2ES: Jilig T 20 sh RAG I PR A8 b 2 22 NS
TERUZEHUR TR D ZEH PP BRI XSS B R SRR, AT B ERE S B 2 i b
TR AT SRR EOR . RO A BURTARBOEONRS I, ORI S AR AT R et Ae st bl Rl
i ELPTAE RS2 S AR RE R , LIV HON VSRR ACRHIZEE Gei AL PRRORP R R . AT &

Wik H 1 :2025-05-12
S AEH A K, 1989 4R AR T, MR E AWM BDNIL T2 K ERERIE T AE . E-mail : zhang007¢hi@126. com

— 120 — FRHAMBI LY http://www.yhelgy.com 20254 HEFI]1



MREE S G AR SIS HE TR B R (X —
Gt R AR X AR R d NI O M L B B 3
B E SR AE 95% B EAFE T 12 HERE R PR (A
90% PEREFEAF AU ME = T LA . B IEHE(E v] ISR PEH)
HAEMREF bR 2B SRR 7 b i
KHER S H

524 MR TR FAE MBI 5T 46 T 20 22 60 48
LA TEA R T RNG ARG THT
s 50 (A2 2 RN R 3L ) (Y Kevlar 2F 4E . T300 B £F
Yk} Style 181 B BE£F 4 55 22 (1) )1 F Mk Ge 4 , I 4
T REME TR RN, 20 704 E A,
E 207 16 52 G MR AL 5 TS T B i
LR AT T CGEEZEHFM)E 17 W 24 i
A (MIL-HDBK-17A %= 17F)"7" LI K& Composite
Materials Handbook (CMH-17G) T, X $6fff98 &
Gy TR AWM EMEREIEM IR R IR T
P —IABE N 2 MR AR 2 W S I ST
Ik R A MBI PERERAR AR R BEE T LS A1 SE
LAl . ROSARIO S5 i — P40 T 8AT F Wit
BVF AR R SRR, RGP THEA R R R
WS FVHERSFHEZ R, R —F bk
PRSP ST 5307 v, Tk T e/ A A ]
AT T PPk o BE BITSEJ7vE R B o8 38, iF 98
2 LN T AR AR IR R B R R AE . il
VALLMAJO Z51 3 F Joih 171 )2 A AR 14 i i A
IR MG oA IR R T — TR R RN
Wt 5 ik, R T HILE A EZ A
B B EAEF M . COZAR 21" B Monte Carlo T 12)
BT 1 2 G ABHE G2 vhidi 5 R4 5 B 1 43
&L, YR CMH-17G (75358 T E AW RHZ
Gtz s JE i B BRE(E T 5 A FROT O LA R AT
T EWNBFR N S A RN A 2 T
AT TR A BREEERF ST . SCHR[ 12 36T MIL-
HDBK-17B #EE B Ge i1 7 s A e it o A 28 84, XF 3
AT T IR S AT AR HECR B YRR G MR 2
PEREE G TR ) AR B R T IEH T E W
BOR B B EMETH A T . AN A AE XS T MIL-
HDBK-17 5 HAhGe it 2k i 5[0 Foe 4 S =, R
FHENHSE 58 i 45 50 3k w5 1o 1T TE 25534 F
Weibull 737 e 1177 76 B A9 B A 25 58 o b o fn 4 3
ZOORESY T 3T CMH-176 T Z IR REA S IF
T IR T =R ETTHTEZAENEAGIFTA
) B EEME(E THE . Sk i R A A R
P B 5E 1A AT FH VT 1 b 2 ) A 7 1 9 e A
T2 IR T TR e . B A DR
A= i 0 DB A I T R R 2 A
FHAE T2 htp://www.yhelgy.com  20254F 1471

MOBRA A T ik % b T 05 XUE A ol A o
G1.2010, #% # DNVGL-ST-0376 #l CMH-17G
Weibull 7347 T3 J5 25 5 09 5[], R IMAEREAR R
/NBF Weibull 23 A3 TR AR SF , TS HEA S SR
B, GL210 T3 45 R B ST .

gE Lk, B mrscik A 0 B IS EE T AT,
W& MIL-HDBK-17 & AC20-107B #4141 81 3] 45 #4)
& TR IE PP R R Ay 20 FEAE PR
JZ BIIT A 3 Can B ) B L J2 A M S R ) 3
— 2GR, KT LA R RO (i £F 4E 5 22)
) B IEEMEAF R D, T S H R AR . A
TR I L R, iR CMH-17G #7219 B S
TRy T A AR A = KA R R E
T800S-12K & 2z Pk g ik g5 £ 4s 1) B JEE(E #4711
T HEAFSE o
1 RAEHESIKBESFTRRE
1.1 Wik FAE

12 RAERE R B £F 4k 2 22 2 B S8 R I
W, TR R IR T B /D 30 min, [B4LS 1
12 B NG A P AR 35%~50% B B e T2 11
BETHFIR ST 2 B8 GB/T 3362—2017 (3, 3F
7 3 BE T i Rl WG R R A 1.5 mm (9 4 JE 0 5
A (1.

50 | 150 [ 50 |
! [ ]
S e ———
(9}
ke
s Ay s Ry
B IR AR B R RN R 2

Fig. 1 Schematic diagram of specimen shape and dimensions
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Fig. 2 Flow chart of B=basis calculation
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Tab.1 Characteristics of tensile test results data

A58 /M Pa X [
o= \/_,
PR MR b ool oM Boe TR s

1 6780 174.61 7000 6530 26 143 229 &

A 2 6725 128.60 6930 6560 1.9 159 229 &
3 6608 151.94 6890 6400 23 1.86 229 &
1 6783 179.20 7040 6380 26 225 229 1%
B 2 6896 163.65 7140 6620 24 169 229 &
3 6778 246.75 7150 6270 3.6 206 229 &
1 6466 109.56 6640 6310 1.7 159 229 &
C 2 6595 159.04 6860 6340 24 1.67 229 &%
3 6443 128.07 6620 6280 2. 1.38 229 &
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Tab.2 Characteristics of tensile modulus test results data

[R—— PR /GPa BHEIZR MN IR 25
B fRf Bokm moME % ROOMESE

1 298.7 1.49 302 297 0.50 221229 %

A 2 2992 1.75 302 296 0.59 1.83 229
3 299.0 249 303 295 0.83 1.60 229 &

1 301.3 1.95 304 298 0.65 1.70 229 &

B 2 300.3 1.57 302 298 0.52 147 229 &
3 300.6 2.76 306 297 092 196 229

1 2989 145 301 296 048 2.00 229 &/

C 2 2982 1.87 301 296 0.63 1.49 229 &/
3 2969 1.45 299 295 049 145229 &
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Tab.3 Characteristics of elongation at break test results data

W LA /%

BIE R B
K ok .
W R B By BU% {5

1 220 0.067 229 207 3.03 193 229 &
A2 221 0050 232 215 225 217 229 %
3 222 0076 237 215 342 198 229 %

1 221 0069 232 210 3.13 1.69 229 &
B 2223 0072 230 208 321 215 229 &
3 220 0069 229 209 315 158 229 &

1 215 0041 221 210 190 146 229 &
C 2215 0059 225 208 274 157 229 &/
3 213 0039 218 207 183 15 229 %
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Tab.4 ADK test for tensile strength data of filament from
three manufacturers
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Tab.5 Observed significance level (OSL) for goodness—
of-fit test of normal distribution
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Tab. 6 Summary table of b—basis calculation results for
three tests from three manufacturers

PPN 7% .
. B Ui

X H I B b 22

A 6704333 164562 1776 6411.996
P e B 6819.000 200.609 1.776 6462.627
G 6501333 145927 1.776 6 242.099
A 298.967 1902 1776 295.587
PR i B 300.732 2.116 1776 296.974
C 298.071 1762 1776 294.871
A 2211 0.064 1.776 2.099
SIS B 2214 0069 1.776 2.091
C 2147  0.047 1.776 2.065
2 7R FEAEE 19 h LA (Median) |, B (.48 3678 Ff
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