Fa60 B HoM 3 I R N 2= S QRN E I/ = =23 Tl Vol.46,No.9
201944 9 H Journal of Hunan University(Natural Sciences ) Sept. 2019

XERS :1674-2974(2019)09-0054-08 DOI:10.16339/j.cnki.hdxbzkb.2019.09.006

IEHE R 4 E AT PVDEFS8028 1k EH5E B & NI B4 4E

MRaEAS T R L RS E 2 RT L, ORI AL !
(1. BRTEE T R B2 VTA AL 21009432, RSl K2 25 [ 25 se oy, Bl 200030;
3. B HL T R MU T RE2ERe , 71950 ™ &% 210094 )

o B SR EEM LA S ERGEGEM, HARANB T L IREZN EHAE, A5
AL REAT Seaman PVDF8028 A AF 7 AF %, #4T T 7 M /A B (#5E 15°) 6 3idd A1 52 M4k X
B KR TEAAETREA-REXRA RERTHBRIE,EF TR T X R HAT
THAEEAT T RNBF I AT IR - S dh o) 22 %% K AT PVDFS028 A J A 64 JF Kk | & 18) 14
Mo & BT 69 RIS R AR £ 5790 2, R IR MARM GG AT T AT 0 - 230N 0 5 71 2
R X AWK ZHLHARAESE IR GG 3 B AL R TR B RALEL R R ) R AR b, B
A0 3R B RE AR L A G W TS LA, OF T Tsai-Hill 55 3% B & 0 69 “U” 1 AAE PT
TFH R AL VT A Wy 1oy 22 4 22 JREAL T T 3% TN R A8 LR 45 M 693 AT AR A A

KSR A B IR 1 F R g SR R E

FE 425 :TU353;TU502.6 SHRFR SRS A

Mechanical Characteristics of Off—axis Tensile Strength and Stiffness
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Abstract: To reveal detailedly the strength and stiffness characteristics of biaxial warp—knitted fabrics, which

contain multi—layered composite structures, high performance biaxial warp—knitted fabric Seaman PVDF8028 was

taken as the research object, and seven tensile tests of off—axis angles with a gradient of 15° were performed. Based

on the obtained stress—strain relationship, strength and deformation data of different angles, the relationship between

elastic modulus and strain was deduced, and its evolution was analyzed minutely. The results show that biaxal warp—

knitted fabric PVDF8028 is a typical nonlinear and anisotropic material. Stiffness characteristics of different angles

present obvious differences and evolve regularly. In the whole tested strain range, the stress—strain relationship and
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elastic modulus—strain relationship exhibit three distinct sections, including the initial linear elastic section, strain

hardening section, and stress hardening section. Additionally, there is a

“W” shaped relationship between tensile

strength and off—axis angles, which is different from the “U” shaped relationship of Tsai—Hill strength criterion. The

results can provide some useful references for strength prediction and deformation analysis of biaxial warp—knitted

fabrics, as well as the design and analysis of membrane structures.
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Fig.2 Dimensions and distribution of dumbbell specimen
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Fig.5 Relationship model of bias tensile stress—strain
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membrane samples
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Fig.7 Modulus of elasticity—strain curves
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Fig.8 Relationship of bias tensile elastic modulus—strain
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