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Study on factors affecting tensile properties of rubber gloves

Wang Yanhui, Xu Wenfeng, Shao Wenpeng, Wu Liwei, Zhang Na, Liu Genghua, Niu Jiaojiao

(Shaanxi Medical Device Quality Inspection Institute, Xixian New District 712046, China)

[ Abstract]  Objective To explore the influencing factors and action mechanisms of the tensile properties of rubber
gloves, and provide a scientific basis for their design, production, and use. Methods Rubber glove samples from the same batch
produced in June 2023 within the expiration date were selected. After cutting and conditioning, defective products were removed.
According to the ISO 37 standard, type 2 dumbbell — shaped specimens were used. Multiple devices were employed, and methods
such as contact extensometers and manual non — contact measurement were adopted. Three inspectors conducted independent
tests, and one inspector carried out equipment comparison. Additionally, loose — clamping and pre — tension — clamping tests were
performed with reference to relevant standards. Statistical analysis was conducted using Results The initial test length error will
lead to a deviation in elongation at break, such as a 2mm error resulting in an 11% deviation. The results of the holding method were
higher than those of the manual method (P£<0.05). The deviation of test data of different equipment was less than 5% (P>0.05). The
0.15N pretension can reduce the error, and the elongation at break is low when the loose clamping is 0.5N. Conclusion Factors
such as the initial test length, measurement methods, equipment, and pre — tension significantly affect the tensile properties of rubber
gloves. These factors need to be strictly controlled during production and inspection.

[ Key words ]  Rubber gloves; Tensile properties; Extensometer; Testing method

TEEYT. T B9 K B W A0 550 £ L, ( Natural Rubber, NR) J&—Fh B4 #0255 1 BE 1Y
B FEAE AT E B A Ay % %, HERE AR KRR E TR ERRETE TR
54 #0022 M TAERCR QB G, KRB KRG A B B, AR A TF AR 2 B Ge fi F h (Ah

HEWE : B E R TH 2 & B H (2020SF-189)
F—1EFE . T, &, AR, TR, BF5E 51 « BE2y DA 3K



(IARAL S F YT ) 2025 445 31 45 2 11 25

FFE) DEEPANRPF S (A TE) , 78
SAREFARL BRI SR R, TR R
S S A A T, R AR O I L N AR E
BIE T ERE KEARWP i, FERRSL
05 1) 5 B RIBH B 1R o 72 SN RE T ARG A T AH L Y
B b afle ) b 4 T WA R 1 R B R A
MT5 e FERRLAFEREZ TN ™ i B A9 B 24
RESRn 2 —, EAOUGE N T8 14 5 JUAT 165 B A
JE, 3 H AR T B R A 3 R B A1 S
B PR AR PR REAE MR T B — I E 2 )
HPERE, JLOL 9 0 T AR B R AR U5 Y 22 4 T L
K AR R AR R TS R AR A, R LA T
J7 A e s D A0 AR e I 3o Dl sA ik
1 B W R R A R R A AR O, AR
ZITIE D Z ST, 3T R 2 R e B )
LA BR300 ik B8 S e 0 =) S 0L AR
R R B o S 2%, HLax XU Y ) 2 PR BE ™ 2R
S, ASBEFERE T ISO 37 b5 ik b A 560 77 vk, 7
EAEAT AT BE . Tz, BT R R R
P FPE, REAS 5 A [R) 52 56 2 U5 2R A9 AT L
Mo HHAMTTEML, ZITEXTBETRIETE
(48 BHRF P AN SE BRI 3 5, SR AR S8 JE AR 10 W 4%
MIHE, S T R SEBRAL AR A4 52 TR0
PR AT AV, W AR AR B
B AR P R AR — R BIFRAY, PR B T I R A
PEA TSRV, PR, AR i AR G i g T S
SCH AL, 48R AR T L BE S R PR
YERIBLE, DU AR I T i et 22 7= Al 32
PERF AR

1 #R5AZX
1.1 IR

e L5 R HG21201 # [7] —HE Uk — U M4 A 2K
PR AR AN EE R A, S8 R AR IR TR, B
JEERE Sro B0 R B I3 SR 18O 37 P ML E 1
TR B A R AT RE R, SR 2 AU AR IR RRE
i FFT T 1T 7% 09 W 5 DR R P 3 0 78 T 45 1 4 3
ST AT RO . FRE AT AR T T0 JC B . G0
13, By 1k 55 00 1R A7 7 e B 17 2R AP i &5
TR WERG PR SRR IR RE 5O, B AR R e A

AT HB AT — A T B A 22 AN KT 0.05mm, AN A
£ ] fE S R R 7 4 o 19 T 0 2 R

B AR I T

E: A~FR5H: A=75mm, B: (12.5+1.0) mm, C:
(250+1.0) mm, D: (40+0.1) mm, E: (8.0 +0.5) mm,
F: (125+1.0) mm, 1-FEERENA B IR E; 2-50F
W3-,

1.2 iR &

JTRER R J3 AL (AR 77 A lk: 3¢ B INSTRON,
B, 336580) | M i 4 ML (B4 5 TSC105-B
R OB R IR AR ik =X 5] R R AR L
L T REMORHRL D HUAB AR S B 0.5 9%, IR
S 2 Je Bk ATk, s ALK R e s 2R,
FAE ML EHL, W R G, B L g, e B kTl
SRR o 4

>

B2 AL RS

T QWK B, @4l m b @ L R g @R
(KM ghde Aal B B0 A | ORATRS T (G
A AR .



26 Modern Instruments & Medical Treatment, 2025, Vol. 31 No. 2

1.3 MEAE

R F 2 =X 5 1 at, $#% BB 1SO 37: 2005 (Hifk
A58 PRI AR T 7 I g B AE PR RE I E ) 0T A
R L, B 34K 5 51 43 kAT ks ;A
T AR H ol 0 7 vk, 2 BRISO 37 IR 80 Uy ik
TE IR ARG, AR HUAE U g R T S0 RS B,
TFEA AWK R, H IR R, RS L
AR B XoF ) — b YR it EA T B AR BRI K, E AT IR
0] e XF, 2% GB/T 3923.1-2013 (4541 5 410 $i
fPERESE 136 W2 7 Al S R p il e (4%
BEEE) ) U i 2 AR e R A 7 ok
Frims.

SR AR 32 il 55 LRt T SR P FT B A A 4%
AR BAR P AR RR ML SR Ak =5 | i, 4
i 5857 [E) %) 70 s BB A R B0 W AR K L U B
2 RYWE A4 R R B AT B 4, Wl 3a T, 1SO 37
KR “ABAQUS” Xt FEhi i 10 #4174 R oo
ATt T 2RI AR K R, dR R AR R A B
TEAFE S S B, I T 43 A5 Qi8] 3b BT 7R o 7E e 45k
FERT, R B e dy, RIS 3¢ Fis,

A & s C

B3 ARl i R

Heoa WA HES; b T “ABAQUS” FRAH I I A1 40 4 5K
il e IRBESZ BRI B AR 2
14 SHEFZE

A ZH R P AR fil =00 5, R AR RO
= A 7 TR Ol = o 75 o L1 S SN 1| W T ¢
W, BB KR B4, C4l. DAL NIHA
() GE 5 70 300 445 1) ik T 7 R 7 fif R 3R 25
1.5 Sit5a94

% HI SPSS 27.04¢ 3 F043 # B dls , xF 1 3% 2%
i, R + FrUE2E (Mean = SD) £ R, R
MASTREAR K5 (PN FEA) 1R R 5 22 70 A e
BOEA KU EREAR) , HGKE A LSDk, 4

P <0.05 i 25 5 A7 G it 7 o

2 #R
21 BERIRESW
B RN A A T 3R s i e A B AR Ak, i
TS I3, AL RRTI ARG 80 K B 15
28, BRI N Lyt ALy,
HARE, =100 (L-L,) /L3814 (1) -
L,=0.01E, *L,+L, (1)
FIAALJG, TR Wi 4 at bR B s L,
n (2)
L, =0.01E,- (Ly+ AL,) + (Lg ALy)  (2)
LM AFW R R E, , AKX (3) .
E, =100 (L, -L,) /L, (3)
LW BE s Ly— W R i
AL—HI AMIREN & E— W2 MK,
LoHt 20mm, 1 ZEA8 AR BET- 45 700 9% (1) il Wi i
RPN bR, TG R 0 46 B T 5 R i
HEW KRR 2, AR 1 kel W, 51 2mm Y
BR2E, 23R 119 Wbk W7 A 4 300 6 i 22, 214 ik 1B
RIS BT = i, SRR 22 4 TR
F1EWKRIREH R

AL, (mm) -2 -1 1 2
L, (mm) 144 152 168 176
E, (%) 620 660 740 780
ANE, -E) IE, (%) -114 -5.7 5.7 1.4

22 SR RFFES FEIIELR

A U A I G 1k Wy 7 Ak 7 AR R 4
Bk BB, C. D =4l s A4 it P il 25 SR %
R, ZRAGIEE XL (P<0.05) , MilEHE % E
FE R 22 5 ol A 22 5 5 kS s DR 20 A O i O
e T 1 AR RE TR A A T v B AT IR, A R
/Iy, W2, %3,

F2 kMR (N

A Befil 2
415 ik
A B C D

Tk

Mean + SD 23973 +2.67 21.819 + 1.88" 21212 +2.92" 22.649 + 1.60°

T H5A4ML, *P<0.05,



(IARAL S F YT ) 2025 445 31 45 2 11 27

F3 WK R AR (%)
(73 Eawil
2151 ik
A B C D
Mean + SD 846500 + 3606 785000 + 23.74* 770057 + 2920 765.155 + 2249"

Fahik

W HAQMIL, "P<0.05,
2.3 EEITEN LRI

NI A S 1= I N E VA RV B W <7
PRI, MERSMWEmILRERY N

100N, A% B2 12 0.5, Hf B2 2 3 B 48— 1 Al
500mm/min, £ B FLEF Y ] — 4tk vk 10 AR kAT
AR, A5 g 487 R S AN [ % A5k
Wi 7 0k B A R S A AE . N I it &5 2R 3
Bk B, W& & & A Hk W 7 A HE B fd R
W3R BOHE 22 3 78 5% U, 2R LG % E
M (P >0.05) o A F &R & 2 5 %W, &%
21 ik B 7 A0 Rk B AR A AR I B A B Bl A X
BN,

F4 ORIFEBE R AR A

i B 1 LA 2
B S

ki) (N) FEB R (%) ki1 (N) AR (%)
Mean + SD 24.154 £ 178 750.069 + 18.96 23.070 = 1.36 781.179 + 16.20

24 FER A ES

020 G R R R 2 1 | 1 3 4 R
B, PR T e KRN TUGK ) Je KRR I vk,
JFEAR S 7 i I e B, 4 BRI (12 0.25) %
i € Wik 1, % B 0.15N A1 0.5N [ T 5k S ik 47
5.

K 05N Tk o X, fERl— B b, 3

K 56 5 53 90 X [] —HE U 10 R R AT . 3RS
PRI RS R X R SFE 3, R BUK )
e FIIE A, 344 K 0 61 =2 [ B4 ik BB g 0 3 4
RICUIZE 5 R ATBISK S Jedf, 3 44 K650 B3 22 1) 1Y
R DB A AR A 2R — Sobk A W s . R R
0.15N T3k J1, BEAT ROk /N A [ A 58 5% [A] SJe A 45 £
AN — BT EA ) 4 R R R 2

x5 hifrEREI LS (0.15N)

B

C D

451
HEW Iy (ND) - BRI (%)

fkWr )y (N

WA (%) HEWE (ND SR (%)

Mean + SD 24.154 = 1.78 750.069 + 18.96

22.692 + 1.87

739.434 + 18.46 24.856 = 2.99 743.849 = 11.68

K F A 2 e F5 1 05 38 LUK 1) 0.15N A1 0.5N i 5k
1, 43 B Rl — e 10 R, o #r sk 1
(L T8 48 0T W7 2 KR I S, % 6 S RS [\ 7 (A
2 e R 1) i A A I A A o 3 o A TR e R O 4R

PET AR WA A BT LU RSB, AT LA 2R T 0.15N it
ik Iy Je e MAIERE 0.15N LK IE H Je i, =41l
o A0 URE Bk BB R R EEARAE S — Ko R HIAR K
JAF0.5N, W R A4 SR B 2 A 1K

Fz6 PRI (MAUIeHF 0.15N #10.5N)

0.15N 0.5N
ENCESEwi]
5 fkWr Jy (N PR (%) ARBrR (%) Bkl (N) PRI (%) EWriR (%)
Mean + SD 22.996 + 1.95 0.005+0.00 764418 +1528  21.891 + 1.64 27247 £342  559.068 + 17.35
3 it PR DR R 22 4 BT H B

W T EAE MBS . b B Tl A e h R
T S e B B A, R R R G T S i 2
Sk AL BOT R 0 R, g T
(19 9740 1 B 22 3 2 B IH R o 240, 3R 2 b R R
HIEE T2 MRS U R R R R 0 I,
WA R T ER MR f s K &, x T8I

A FE BT T N AT O 0 5 1 I AR
XTS5 R B R . BE TR R, iR e R Y
RZES 0 R BRI R A I 5] A 2mm R
25, 18 1T BBIEHMELT-E 700 %41k Wi A1 5540 590 b
T, 2R 119 I i g 22, HLAIL W7 R B
MR, BR2EMUOR . X5 A I P 4R B R A



28 Modern Instruments & Medical Treatment, 2025, Vol. 31 No. 2

T T 235 SR o A 2 5 ) R I UL A AT, e R
TRTE SE BRI L S5 0 7 4R W 4R R KR,
R

kG RR R S FanA R LA, A4
(IR 4 o 00 6 7% ) 9% i 7 7 0 B ol 3000 3 %
REEKFB, C. D=4 (Fhik) , ZR A5
L (P<0.05) , XX FEEFENF ik o
FeFEM I E 1 FEOXREAE R M R rh SR W R,
1T A5 75 D0 235 SR s /1o S0 DR e R = 30 4k 28
22 5 1015 5 A HC Al A )B4 1 BB F 5T AT i
. X R ATLER T E R e, & ik
FR R R Oy DG, IR B A S e A — e R e
8 T A M S e TS O R g PR

KT B XA 25 R s, B Bos, [
R 96 B3 68T AN [ ol 3 182 2, RV o £ R AR
VRS 52 AH () LR SR % g ol B — 25, (R g e A A
225, Ak, MWK ZS RBER A, W H A
ik U - D e 5 0 3 RS 4R A 25 38 HE 5% LAY
2T TG X, X U I 7R RS RN S R UG 1 1
LT, R A WA e T8 A 1 il I 45 2R 1 52
e 458 /I g AL 182 48 2 118 ik W7 7 60l DB i 4 3 30 3 45 A
WS AHXT /N, I 78 18 A R M T BB X I K 2
e PEA R, X 5 DUAE 56 IR A5 B T A R
PEREMII T M A BT 2 — 3

G TRULB W 7 T RN R e R R R TN W i T
JeRF M T7 2 B AW i i e K R 25, R R
B, SR A 0.15N Tl ak g Je 55, BE A R /N A [ 46 56
70 PR e A AR AN — BT S 30 0 4R R K R 2
H 32K 5 51 22 [] 9 1k DB A 4 A 45 2R — Bt A
s . e R TR TSR A e 4%t e, 0.15N 7
ik e My e H 015N DL IE H e R, ke
kW7 R S BEAHE [ — KO, A e 15 0.5N B,
W 28 il R R0 G 5 S B ARG X R P TR A
PEEEBE XTI F PP RE 25 R ) i 2, W
R P T A R R R A K (e

g b Tk, ARBEGE AT T AR FE R
PEREM R M R 2R, s A ERAE. R k. kR
P BB I O i v K 0 55 . FE SEBR A 7 R T

e, RS LT R AR AR, AR A E N R Tk S B
#r, TR HERHE USK T (E, DL DR ASURE T 45 o fi 1k
RE M 205 53 09 i P A P S, O TR TR T
B A i B RO S RORWETE T — PR R
W2 E R NEZXMBILFEHMIEREN LR G W, N
A7l e AR 3t B 4 i 11 PR ST 4

[ & % x # |

(1] PR AR B b A2 T8 o B2 B ) AR 3 —#E A58 [D ] b at:
Jemifb T.K2,2014.

(2] sRm AT RSO — U R T IS IR I SMRE T B AT L
eIl [ 7] b B BT S A (5 5.,2011,17(3): 42-43.
[3] BRI SBIEH AR B AR 2 02— M KT

BIASBHFE [S] 08,2020

(4] WA ERIZR, AT, 5 AR AMRE - i vk R R
e BRI [T ] .7 PU5E Tlk,2007,24(9): 34-35.

[5] Rubber, vulcanized or thermoplastic —— Determination of
tensile stress—strain properties [ S ] . 2017.

(6] AEBIE SR AR EALEOR T A 2 i AR e i o
PERR A R ) AR PERE A I E [S ] . Tk FH,2007.

(7] o grbnd 30 oA A7 IR 2 i, 11 52 275 4R ot B ot s A
B O GRS R AR PR RR AR 1ET A3 BT L5 ) T 2L
PRI (SR AR ) [Z ] A R ] ) 5% 5 4
I G 6 G R, vl ) [ R R v AL A B B 23,2013:16

[8] 8l K 4K e 3/ ¥ vl B M T & 09 i o5 2 1 mg o
58 (D] .95 B BRHCH,2023.

[9] Ran T ,Pang J ,Liu Y, et al. Improving concrete fatigue
resistance with COVID-19 rubber gloves: An innovative
sustainable approach [ J | . Case Stud. Constr Mater, 2023:18.

[ 10 ] Alakrach AM, Hamzah R, Noriman NZ, et al. Recycled natural rubber
latex gloves filled chloroprene rubber: Effects of compatibilizers [ J ] . J
Phys Conf Ser, 2018, 1019(1):012067-012067.

[ 11 ] OB, 28, 08— 35 B2 AR I A A T2 BLPE RE 52 i ] R
wAr (1] b bR iE1R,2024,67(S1):274-276.

[ 12 ] Nuzaimah M, Sapuan SM, Nadlene R, et al. Microstructure
and mechanical properties of unsaturated polyester composites
filled with waste rubber glove crumbs [ J ] . Fibers Polym,
2019, 20(6):1290-1300.

[ 13 ] #7105 5, i A2 R, F e i, 28 A% B AR & 01 i 43 i 2
WA DT S 0B SE [ ] R R R 5 0 11,2024,
53(2):40-43.

[14] 90 3% A0 806 52 & BURAR K & & 40 R 89 0% 57 4 Ak OF
5% [D] . dbmt: b4 T %,2020.

[15 ] 324 45 30 7 5%, A% o i, 5. — IR HE IR TR I K 5 5 9
ARBAERESM T [T ] .5 s B 40 5 00 H1,2022,51(3):175-
176+151.

[16 ] &, AT R HE, AN 6T, SRR 2 e KRR IR AG & T B AR
AL bR M B BF S [T ] AP B T 2 A A JE,2024,
30(17):31-34.





