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Abstract: Introduce the standard of ASTM E 96; specify the pivotal test process and key technical parameters in
details.
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The purpose of these tests is to obtain, by means of simple apparatus, reliable values
of water vapor transfer through permeable and semipermeable materials, expressed in
suitable units. These values are for use in design, manufacture, and marketing. (F4TIX%548
By AL Ny T I B B R B A RS PR B PIVB B RL LA CEBIE MR K 28 0B XK ]
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ASTM E 96 4 34 F vk Fi gal T L AR A0 0 ZE At K v . The test methods are limited to

1
specimens not over %in. (32mm) in thickness...... Two basic methods, the Desiccant

Method and the Water Method, are provided for the measurement of permeance. CGX P FHAL:

ﬁ?%ﬂﬁﬁ?ﬁiﬂ!ﬂ)?ﬁﬁﬁ?l%in. (32mm) FRJTAE - - S8 F VIRl TRV Y M B A T VA T B A
MR KRB R

In the Desiccant Method the test specimen is sealed to the open mouth of a test dish
containing a desiccant, and the assembly placed in a controlled atmosphere. Periodic
weighings determine the rate of water vapor movement through the specimen into the
desiccant. (YESGEVET, BFERE S BERAT TIRAFIERAMR DAL, AR5 I B E WM AT A s .
XS IEREAM AT I ERR B 5 3 L VR A TR IR R /K 28 B e ) B BRIl BT 2 I 1
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In the Water Method, the dish contains distilled water, and the weighings determine
the rate of vapor movement through the specimen from the water to the controlled
atmosphere. (FEIRFEVEY, BIA HIEAT 200K, 0 R BB A 2 20K — 353 T0 1 A
BEAFERIABE P KB R ) K2 el il
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The vapor pressure difference is nominally the same in both methods except in the
variation, with extremes of humidity on opposite sides. (PR 5 KK 28 2= M), #5
SEVARE AR 3 AR, FURKZE R ZE AR AR5 T 22 . D

X LT O AR EVE (3 PSS B AT . ASTM E 96 AAGE F TR M RI M . 4Rk 27 it ss:
BAEP R KZE0E LA, 1 HIE AT LU gypsum (A7E ). plaster products CAE M) wood
products (M EIRTE, DI bRE bR A J5 B EER AR Fadn o 3T RIZARRE, Bk
R H B Zrlth s A B B A — e (R AE QAR I U P AR D A R R BIRRE, PRI AE 22 5 A
HES LR AN P B 5 i DR R b e I R LA T AR R B0, RV X 2e B2 ASTM B 96 1)
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The test dish shall be of any noncorroding material, impermeable to water or water
vapor. It may be of any shape. Light weight is desirable. A large, shallow dish is preferred,
but its size and weight are limited when an analytical balance is chosen to detect small
weight changes. CGEBANRAAEATASE MK I HOKSUKZ& LGRS ERIM B T LSRR
AR ERUFEEE . LB S KRR T, EREE T TRl e B2 208 R F e
EHRRSFMEEMMZR T M FRHl.) Different depths may be used for the Desiccant

Method and Water Method, but a 3/, in. (19mm) depth (below the mouth) is satisfactory for
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either method. (T H4TI% RO V& (R B MAR IR T BRI, A8 — R IEAE. (D2 ) 3in.
(1omm) XJF AR VAR A O
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3.2 MFrLg

£ ASTM E 96 s HII Ul R SE BRI A B8, ZORIBERFFAEL 1'C 2N, W IR FFAE £ 2%RH
Z M. Air shall be continuously circulated throughout the chamber, with a velocity sufficient
to maintain uniform conditions at all test locations. (W7EMARES PHRFEZS T FFEEAE IR, 25
B FR) S . RE AL LA ORFE I AT IR AT EARS S — o) — Bk UE, i T AT A Ik 1) e i %2
T TSR IR, B DURA B e ORI P EE AL .
3.3 E RS

ASTM E 96 HZ R T R RER A EATAR Y, 2Rt T DUR M e RIRRE 2. ARt rpoS
DT RS — 2 ZK: The balance shall be sensitive to a change smaller than 1%
of the weight change during the period when a steady state is considered to exist. (Z41A 47K
HANBZECLHENGEIRE G, R AR RN TAE— BUN T N AL 1% )
PR, dn SRR 8 23 B 1 1 R BBRE S vy, 0 a2 PR T 68 B T gl vl DA BRSO, S SRR
(373 A RV R R BB ATG, A 2 PR o T O U T gl S TR 2 o SR ks B2 23 B - B2 T E Y
R FEPRE R G, 0 HR EaE RO P DK B2 DA A 4 0 I T 0 A AT 2 1
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The material shall be sampled in accordance with standard methods of sampling
applicable to the material under test. The sample shall be of uniform thickness. If the
material is of nonsymmetrical construction, the two faces shall be designated by
distinguishing marks. 4% 4 B AR SCBUREARHEBEA T A4 RHARE I R N S8y —
I R FE DY AR XS R G4, N AE 95 58 A7 5 R P I N BLIX 73 . ) Test specimen shall be
representative of the material tested. (MXAFE N AZREE A Y HT KA KL ) 75 ASTME 96
XFFEANRIE G F B R O H PR 50 5 U PR E .
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Attach the specimen to the dish by sealing (and clamping if desired) in such a manner
that the dish mouth defines the area of the specimen exposed to the vapor pressure in the
dish. Thoroughly seal the edges of the specimen to prevent the passage of vapor into, or
out of, or around the specimen edges or any portion thereof. CGEiI%53f (72 n] e %7
O R B RERAE i, XS AR CO e 1R BB TR, 58 R AR L
GUAB KRN BT AEIRREIL S 50 AT AR 23 o)

TR IR B 4 S0 K EL 5 i 26 25 R A e e, L R B i) — RO R I SR () % 3t
W s AR 2 S el 2 b o P Y A A ) 5 5

I TR, SEEEE I B L e T35 s, 4 BC T A A i A SIS AIRAS, FR R i
GERE BB I TL SR Ak LU AR, Al v 2108 L )5 FS BUEIR A 00 . DRV E R 2 2%
B ECHI R AN R, AR R P i R AN R], Xt B e ek 4 R v

S ) B S B E N . AT R LR LK 2 . Gasketed types of seals are also in use on
appropriately designed dishes. These simplify the mounting of the specimen, but must be
used with caution, since the possibility of edge leakage is greater with gasketed seals than
with wax seals. Cfifi 1% 35 [l 1) % 35 )7 AAE — LB Bt S iKE AR th AT N . XAl 1 il i) 2
Feo AB/INGCMSE I, BRI A A5 P %3 B 1 ) 0 3 B St ) ] BE P LA P %85 el K )

BB AT ] 25 LA 4.
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5.1 WHEVERIAE ISR

Fill the test dish with desiccant...... Leave enough space so that shaking of the dish,
which must be done at each weighing, will mix the desiccant. Attach the specimen to the
dish and place it in the controlled chamber...... Weigh the dish assembly periodically, often
enough to provide eight or ten data points during the test. At first the weight may change
rapidly; later a steady state will be reached where the rate of change is substantially
constant. C[a) A -HAs T4+ -« B AR08 1) 25 1) DA A 325 SlB M TR 5 A0 A TR0 ) H
X R REIRAR E AR AR o R R AR IR AN b, IR 2 S A Gl (93 M TS0t 0 1k s
Hrees e XPIEMRARBEAT I IVERRE, T AR REAMREG TH3RAT 8 2 10 ZHHds . —JTUREE &) g o il AL
Wy ZJaRBE—A QB RERMRE, XN RZRGARRE T o)
5.2 JREENIAL LR

Fill the test dish with distilled water...... The air space thus allowed has a small vapor
resistance, but it is necessary in order to reduce the risk of water touching the specimen
when the dish is handled. Such contact invalidates a test on some materials such as paper,
wood, or other hygroscopic materials. Attach the specimen to the dish. Weigh the dish
assembly and place it in the controlled chamber on a true horizontal surface. ([FEEMH I
INZETEA - B H IS BT AR AN /KRR pIVERE (S 2 B B AFAE 7 Y/ N AE A PR GZE 0 A I
IR S B R RS o Xk ) DAAEAG X SRR RS0 FLRTE Rk, BangRsk. M. LA HE
AR A B RS AR IE A o BREURE . 3E M 2 G ) i R SR AR Il o 40K
IR o) Z R R B E L e B AE AT SRR, R E R A R AR
THE o
5.3 i 4R
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Calculate the water vapor transmission, and permeance as follow. (3% 115K 78S

BERLRAKZREL R )

WT =G/tA=(G/t)/ A

G = weight change (from the straight line), g (M HZ&BS A E R E, HAE g)
t=time, h (K[a], HAH h)

G/t = slope of the straight line, g/h (HZBAIZE, HAiE g/h)

A =test area (cup mouth area), m? (UIREA FFAEAD, PAAE m?)

WVT = rate of water vapor transmission, g/h-m? OKZE<iEE 2%, HiiE g/h-m?)

Permeance=WVT / Ap=WVT/S(R - R,)

/A p = vapor pressure difference, mmHg OKZE L%, ¥A4744E mmHg)

S = saturation vapor pressure at test temperature, mmHg (ZEIREHEE T AR L, 7

fi7 & mmHg)

R1 = relative humidity at the source expressed as a fraction (the test chamber for

desiccant method; in the dish for water method) (YE/KZ&S— M RIAIXTIREE . ok 403k

ORF 34 F 2 2 e DU s v AR B, S Tl T V2 2 FR VR A IR AH I D)

R, = relative humidity at the vapor sink expressed as a fraction (& 7K 2% ST (A T

&, R E 80

A PR A AT R — R BB, Ji MR B e BIRINAE S G e UL
KR AT AL, ANER] DURERS AfPR FR AU TR BE CBR 4 /0, SR “BISCIR % Mgk AT 2k A
Labthink TSY-T1 Fl TSY-T3 i li#=%4 (WK 5) AMEEA S IEEE 0k 4EThee, i Bk H
FERL BARgh i Dihe.
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6 VERFEIM
6. 1 WAIA S L

A permeance value obtained under one set of test conditions may not indicate the value
under a different set of conditions. For this reason, the test conditions should be selected
that most closely approach the conditions of use. (fF ik 51F PR BIFI/K R SFE L REE
A BER TN IRFEE L E AN A 56 2618 T K2 E S R AE. BRI, Prade Pl 210 N i
BRI SERRAE I 4T . ) 72 ASTM E 96 I as i 17 L FRERTREG 2 A DAL HT ik %
6.2 AR A RES [ iR 22

When the specimen area is larger than the mouth area, this overlay upon the ledge is a
source of error, particularly for thick specimens. The overlay material results in a positive
error, indicating excessive water vapor transmission. The magnitude of the error is a
complex function of the thickness, ledge width, mouth area, and possibly the permeability.

CHIFE AR T AN, SR AR 2 WM 8 2 18 o SRR — MR 22 R, U X TR

R, AR K B MR IRZE, RO AR ED . RER KNSR, L5
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FE. MR FTREE B R K 28 0E IS B I 2RE 520 . )
6. 3 X4 [a]

FLIY R RR B A R T R 20 M P kR B AN i, 10 H R AR R AT R 4 IR V2
ST o RIS CAPR AR B I R REAE DRI S8 B i, XM IRE /N —28), AL ] 530
PR BRI DN TB) — BB G, A BEL R R 0 a6 I TR E AT i BEATR J LR 4 (4 H 3K
HLYFE N G T 2 R PR AR AL ANE REAE AR A v 58 sty LT i e g A shse i, R ks
DT, 5e R AR e BELR 1URE (0 IS T a2 L/

6.4 dummy iRfE

When results of water vapor transmission are expected to be less than 0.05 perm, a
dummy specimen is strongly recommended. Such a dummy specimen should be attached
to an empty cup in the normal manner. The environmental effects of temperature variation
and buoyancy variability due to barometric pressure fluctuation can be arithmetically tared
out of the weighing values. This precaution permits earlier and more reliable achievement of
equilibrium conditions. (AR FHRFERKZZVEL REACT 0.05 perm CAFR#EH 1 perm 2
5.7x10™" kg/Pa-s-m?), S FHELAH T dummy R o B e IR 5 1R e 7 vk e AR AR 1
Ui B2 AR LA S R T R AU AR A 5 R R ) AR A R X SE A 855 52 Wi ] DL FR B 380 v 25 Bt o IR AR AT
54540 Wi 3 NSRS B sk ) 56 LT HLBE inml % . ) As a further precaution when gasketed seals
are used instead of preferred sealants, a blank test run is suggested using glass or metal as
a dummy specimen. CY{f ] B R RAUE Rk O B0, el BURE P B 02 < s A - dummy X
FEHEAT 2 BAEG O

T R

ASTM E 96 J& H il 4 s e 4> T AR BV IAARE L —, BRABCR SR 4 R AR 4 b Y BV AR
FEIEPIRY, SRR B AR ] EIEAR . MRERE . BRI RGO SR EVE M = K R T,
— A RO R, FORACR A HGE IR A A dummy SRR 45 R0 45 AL
SR R SRR, SR R SR AR s K ) ks 2 M D) e



