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NANKIN N msmﬂ%mmmw%u‘luwﬁfamummyumsnmaau ASTM D3790-79

Standard Test Method for

VOLATILE MATTER (MOISTURE) OF LEATHER BY OVEN

" DRYING'

N sandard is issucd under the fixed designation D 3790: the number immediately following the designation indicates the year of

siginal adoption or, in the casc of revision, the year of last revision.

A number in parentheses indicites the year of last reapproval,

Wsperscript epsilon (¢) indicates an editorial change singe the Izllsl[;tvision or reapproval.

L Scope
* 1.1 This method covers the determination of
olatile matter (moisture) in all__lxp:&oﬂcalhe |

il Applicable Documents /"ff

| 21 ASTM Standards:
| D2813 Method for Sam
{" ical and Chemical, Tests’

; Testing of Industrial Ch:

1 Summary of Method _ ;;
31 The ground leather specimen is_heated
for 16°h at

22 mechanical-convection oven
R0°C, placed in a desiccator, cooled; and re-
wighed. The loss in weight represents the vol-
aile matter. (2

. ol
recision
nalysis and- \ . g

oee . other chemical analytical tests being performed

é{;}ff‘c_ﬂken. (¢) temperature and time of the
oven deying. (d) shape of the weighing con-
(ainer. and (e) type of oven (gravity versus
mechanicaleonvection) used.

45 Because of the above unknown errors,
the result of this test is a purely arbitrary value
for the moisture content of the sample. It is,

“therefore. essential that the method be followed

-
-
-

i

exacily in order to obtain reproducible results
among laboratories. This is particularly true if

_ onithe same sample are reported on the mois-
~+ ture-free basis.

L
5. Apparatus
#S‘_..I Weighing Bottle*, glass, low-form, cylin-
~drical with a ground-glass stopper of standard
taper. The botife shall have 70 £ 5 mm inside
—diameter-and 33 + 3 mm overall height.

L

{ Significance and Use""i.

-4 The result obtained by this test is nor-
mally considered to be the moisture content of
#eleather sample, This resull iSused to correct
llother chemical {ésts|to a moisture-free-basis,
47 Materials that are volatile under these
‘onditions, other than water, may be presgnt in
¢ leathernalthough their amountinany nor
-l leather, would beyexpected 19 be |, very
mall percefitage of the total volatile matter.
* 43 Under the conditions of this test, certain
wlerials in leather, such as protein fiber and
dromium tanning salts, may retain moisture.
Other materials, such as tannins and oils, may
k oxidized. Both of these effects produce neg-
tive errors in the moisture determination.

44 The amount of volatile matter (moisture)
gkased by a given leather varies with (a)
kgree of grinding of the sample, (b) weight of

5.2 Oven, meChanical-convection draft ca-
pable of setuing at 100°C, with a thermoregu-
lator system capable of holding oven temper-
ature within £ 2°C of set po:int. A thermometer
actura@ 107+0:2°C should be used to check
and manitor the oven set point.

5.3 Balance, capable of weighing up to 100 g
with afi*accuracy of +0.001 g.

S.4" Desiccator, any eonveaqient form or size,
using any' normal desiccating agent such as
calcium sulfate, calcium chloride, or silica gel.

This method is under the jurisdiction of ASTM Committee
D-11 on 1.cather.

Current cdition approved April 27, 1979. Published Junce
1979.

11983 Annual Book of ASTM Standards, Vol 15.04.

Y1983 Annual Book of ASTM Standards, Vol 15.05.

“Weighing bottles that have been found to be satisfactory
are the Kimble Glass Co. No. 1516t and 15165 with 71/1§
standard-taper caps and are available from most laboratory
supply houses.




’6. Sampling
6.1 The leather shall be sampled in accord-
ance with Method D 2813.

7. Procedure

7.1 Insert the empty weighing bottle inside
the inverted stoppered cap and place on a shelf
in the oven at 100 = 2°C for 1 h or more. If the
stopper has a handle then the stopper may be
placed on the shelf in the oven near the empty
weighing bottle. \

least 2 h 1o cool.

7.3 Weigh and
+0.001 g.

7.4 Use the ground leulgﬁgﬁj—f §
fied in Method D 2813 an ns
ground leather into the pr sty
weighing bottle and stop th

7.5 Weigh the stoppered bettle
+0.001 g and record.

NoTe 1—Since leather varie
content depending upon the

rounding atmosphere, it is essentia
made rapidly from the sample.

1/,
7.2 Remove and place in a desiceator for at %/‘f:gp"

10 the

S —

record neargst

spedi-

nearest.

e
n“moi 1ur;.:.
idityl of the sorsd
thagweighings be 7
is further recom-.

Lsuspect (95% confidence level) if they differ?

8. Calculations s
8.1 Calculate the percent volatile matiet’ g
-

(moisture) as follows:

-D
Volatile matter (moisture), % = ﬁ x 100

where:
S

weight, of original specimen plus botde’
plus cap, g, E
weight, of empty bottle plus cap, g. and ;

B
weight, grams, of oven-dried sample phs

D
. bottle plus cap, g

“9epREport the pereent volatile matter on e’
asereceived basis for each of the two specimens
and the average of the (wo specimens 10 e
nearest 0:01 Z%. '

10. Precision and Accuracy’ ¢

10.). Repeatability—The average differenct;
between, two,results obtained by the same i,
‘alyst on different days will approximate 02%%
absolute. Two such values should be considerd &

more than 0.5% absolute.

mended that no weighings of samples be c‘afgxcd ou&if ¥/ s ;
if the humidity of the atmospherg at the alance - 10.2 Reproducibility—The average diffrg@
varies by more than £20 % from the Iyimidaty cnn--‘_«f,{gﬁ# between two results (each the averaged@

ditions under which the sample was equiltbrated.
Note 2—The specimens for all cbggigq{-jlests o,

be reported on a moistuge-free basis should ‘be

weighed ou. at the same ~h&_néc as the moisture speci-

Toup
*in different laboratories will approximate 0.1

licate determinations) obtained by analys

absolute. wasuch values should be consider

mens. llj

7.6 Oven Drying -Insert the weighing bottle
containing the sample inside the inverted stop=
pered cap and place on a shelf in the mechan-
ical-convection oxen.at 100 &»2°C for 16 +
¥ h. ' 1 ,

7.7 Recap the bautle!'place in the ldesiccator, ©
and cool for at least 2 h.

7.8 Weighygand recopd =10 the, nearest
+0.001 g: '

The American Socreiy for Testing

wth e denn mentioned i 1ins standare
patent rights. and the rish af mlringeni

This standurd iy subyect o revision gt at [
it not revised. either reapproved or w dahdrawn

standardys and should b addresed 10 ASTAL Headquariers Your conici.
J vou pray aitend 1 vencdeel that veuw conpnents luve not rece

adards. 1916 Race St Piufadeiphia Pa 19103

respomsible technical comniitee. Tt
make vour views known 1o ihe ANT A Commutiee on Sic

awnd Materials takes ne posttion respecting th
1 U ers of this standard are ey
art of such rights, are entieely then onn vesponsibiliy

by the responsible te
Your comments are meded cith

,suﬁpe@:ﬁinﬁdence level) if they differl
more than 0:9% absolute. s
10:3 Thigmethod is purely arbitrary and ik
accuracy cainot be related (o the true moister B
content of the sample. :

I The precigign gstifates are based vn an interlaboraes
study Gty dilférent tpes of Jeather. One analyst in cach
five laboratories performed two analyses on cach sample s
of 60 analyses. Recommenddi

succeasive days for a total
developing these precision &

Practice BelS0 was used i
mates, '

e validiy of any patent rights asverted in connea

vessty acdvised that deiermnatzen of the vahdity: of any st ¢

Jncal commuttee and must be reviewea every five years
o tor revion ol s standard o for additi
comideration ai a 1neeting of
wed a qatr hearing vou she

will receve ¢ arclul
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MarwIn 7 35315 RAANALTINs THAANNIATFIRNITNATEY ASTM D 2240-81

Standard Test Method for

RUBBER PROPERTY—DUROMETER HARDNESS'

This standard is issued under the fixed designation D 2240; the number immediately following the desi

ioa indicates the

year of original adoption or, in the casc of revision, the year of Last revision. A number in parcathesesindicates the year of lagt
reapproval. A superscript epsilon () indicates an editorial changesinee the last revision or reapproval.

This method has been approved for use by agencies of the Departren W {0 replace methods 5311.1 and 5321 in Federa)
a

Test Method Standard 600! and metkod 1084 of Federal Test M.

Specifications and Standards.

*! NoTE—Section 5.1.4 was corrected editoriallyin Ociober 1981,

- |

| under specified conditions. The indentation

of durom-
for deter-
homoge-
gRized
rubber to some rigid plasti ~ /

12 This method is not appli
testing of coated fabrics. '

2. Applicable Documents

2.1 ASTM Standards:

D 530 Testing Hard Rubber Pibdugts’
D 618 Conditioning of Plastics and Electrical
Insulating Materials for Testing® -

D 785 Test for Rockwell Hardness of Plastics
and Electrical Insulating Materials®

D 1349 Practice for
Temperatures and Atmospheres for Test-
ing and Conditioning™ |

D 1415 Test for Rubber Property—Interna-
tional Hardness®

D 3040- 81 Practice for Preparing Precision
Statements for'Standards Related to Rub-
ber and Rubber' Produces™

3. Summary of Methods

3.1 The Type A duroméier is used!for mea-
suring softer materials, and' the Type D for
harder materials (see Note 7, Section 9). This
Standard permits hardness measurements
based on either initial indentation or indenta-
tion after specified periods of time, or both.

#
&

Yy

4. Significance

4.1 This method is based on the penetration
of a specified indentor forced into the material

u e ;

harduess is inversely related to the penetration
and is dependent on the elastic modulus and

_—v;scoelasticbehavioroﬂhcmatcrial.‘l‘hcshape .
“of the indentor and the force applied to it

uence the results obtained so that there may

o q,; be no simple relationship between the results
... @btained with one type of durometer and those

obtained with either another type of durometer

. OF another instrumeat for measuring hardness,

Thismethod is an empirical test intended pri-
marily for control purposes. No simple rela-
tionship exists between indentation hardness
determined by this method and any fundamen-
tal property of the material tested. For specifi-
cation purposes, ‘it /is recommended that
for soft materials and
Method A of Mcthad D 530 or Method D 785
be used for hard materials.

S. Apparatus

5.1 (Hardness-measuring apparatus or du-
rometer ‘consisting of the following compo-
nents: ’

5.L1 Pressor Foot with a hole having a di-
ameter-between 2.5,20d.3.2 mm (0.10 and 0.13
in.) centered at least'6 mm (0:25 in)) from an
edge of the foot. ’

: "l‘hismethodisundertbcjurkdiaiondm Com-
mittec D-11 on Rubber and is the direct respoasibility of
Subcommittee D11.10 on Physical Tests.

Current edition approved March 27, 1981. Published May
1981. Oﬁginauy;)ublishod as D 2240- 64 T. Last previous
edition D 2240 - 75.

* 1983 Annual Book of ASTM Standards, Vol 09.01.

* 1983 Annual Book of ASTM Stamdards, Vol 08.01.

1983 Annual Book of ASTM Standards, Vol 09.02.

d 406, and for listing in the DoD Index of




5.1.2 Indentor formed from hardened steel
rod with a diameter between 1.15 and 1.40 mm
(0.045 and 0.055 in.) to the shape and dimen-
sions shown in Fig. 1 for Type A durometers
or Fig. 2 for Type D durometers.

5.1.3 Indicating Device on-which the amount
of cxtension of the point of indentor may be
read in terms of graduations ranging from zero
for full extension of 2.46 to 2.54 mm (0.097 to
0.100 in.) (Note 1) 1o 100 for zero extension
obtained by placing presser foot and indentor
in firm contact with a flat piece of glass.

—Type A Shore Durometess serial num-
bcgolrfh:oughy‘:% 300 and i6 351 through 16";00
and Type A-2 Shore Duromct;g numbers | through
8077 do not mect the requirement of 24646 2.54 mm
0.097 to 0.100 in.) exlcnsio:'?{,l@’e i “Alor at 2ero
rcading. These durometers. gL rcadm_gs w;%h

i 3 units at 30

are low by amounts rangin
hardness to | unit at 90 har:

5.1.4 Cqlibrated Spring fof applying force to
the indentor in’ accor: thfone of ther
following cquations: / [ >
Force, N = 0.550 0.0 lf; 0
where Hy is the hardness reading on,
durometer, and Fr-
: Force, N = 0.44451;5 @)

where Hp is the hardness reading ofa Type D
durometer. =

. ;
s -
ey *

)

4

6. Test Specimen .
6.1 The test specimentishall be at least 6 mm

/s

a Type A
Ly

~ +0.08 N or Eq 2 within +

76

NOTE 2—The minimum roguirement for the
thickness of the specimen is dependent oa the extent
of peuctration of the indentor into the i ; that

is, thinner specimens may be used foc materials hay-
ing hardness values at the upper cad of the scale. The
minimum distance from the edge st which mecasure-
meats may be made likewisc decreascs as the hard-
ness increases. For materials having
above 50 Type D durometer, the thickness of the
specimen should bca!lasl3m(0.lzin.)and
measurements should not be made doser than 6 mm

0.25 in.) to any edge. :

# Calibration
71" The spring can be calibrated by support-
ing the durometer in a vertical position and
resting “the point of the indentor on a small
spacer at the center of onc pan of a balance as
shown in Fig 3 in order to preveat interference
between presser foot and pan (Note 3). The
spacer shall have a small cylindrical stem ap-
proximately 2.5 mm (0.1 in.) in height and 1.25
mm (0.05 in.) in diameter, and shall be slightly
‘cupped on top to accommodate the indentor
poiat. Balance the mass of the spacer by a tare
on the oppoasite pan of the balance. Add known
mMasses (o the opposite pan to balance the force
on the indentor at various scale rcadings. The
fcasured force (9.8 X mass in kilograms) shall
by cither Eq 1 within

C44 N.

.:f-—}Np’nz 3—Instruments designed for

calibration of dugbructers may be used. Zwick & Co.,
Control Bquipm;vﬂSOl, <an be used for calibration

-l:li

equal the force calculated

- -
-

(0.25 in.) in thickness t‘rjlas it is known that
identical results are obtzined with a thinner
specimen (Note 2). A specimen may be com-
posed of plied picoes to"obtain the necessary
thickness, but determinations made on such
specimens may not agree. with-those. made on
solid specimens because the surfaces between
plies may not be' in“completé’ contact: The
lateral dimensions of the specimen. shall be
sufficient to permit measurements at least 12
mm (0.5in. Ji0m any, ¢dgé dnlessitis kndwn
that identical results ‘are obtained when{mea-
surements are made at a lesser distance from
an edge. The surface of the specimen shall be
flat over sufficient area to permit the presser
foot to contact the specimen over an area hay-
Ing a radius of at least 6 mm (0.25 in.) from the
tndentor point. A suitable hardness determi-
nation cannot be made on a rounded, uneven,
or rough surface.

of measuring or ing a force on
the point of lbc_inz:ntor within 0. yul:lgfor 2 Type
A durometer and within 0.02 N foca T D durom-
eter. Zwick Coatrol Equipment 750t with serial num-
bers higher than WA-20301 are satisfactory for this
work. Instrumcats with lower scrial numbers must be
modified.
12 Frequent, checks inbetween calibrations
lin accordance with 7.1, of the indentor by
means of 2 test block supplied by the manufa,
turer skould be made to moaitor the condition
of"the’ indéntor relative: to possible wear or
damage;

8. Couditioning

8.1 Tests shall be made at 23 + 2°C (734
+ 3.6°F) if the temperature of test is not spec-
ified. When tests are made at other tempera-
tures, it is recommended that they be made.at
oac or more of the standard temperatures given
in Practice D 1349 or Procedure A of Method



FiG. 3 Appmtufl‘or Calibration of Devometer Spring

am\mmm eyt T
connection with any item ned in thi; tion of the \'dlldll)

of any such patent rights, and the risk of infringement of such rights, are entirely their own responsibility

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years
and if not revised, either reapproved or withd, Your ents are invited either for revision of this siandard or -for additional
standards and should be addressed 10 ASTM Headq Your ts will receive careful consideration at a meeting of the

'y R )

teci I c , which you may attend. If you feel that your comments have not received a {a:r hearing vou should
makc vour views known to the 'ASTM Commitiee on Standards, 1916 Race St., Philadelphia, Pa. 19103. which will :chedule a

further hearing regarding your ¢ ts. Failing satisfaction there, you may appeal to the ASTM Board of Direciors.
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7/1/2549 siianis la(B) 302.7-303.2 K shanits la(B) 303.4-303.6 K
RS ANV AN

(wt) nouws aay WAL lady nauuy lade NAIUT [y
2 434344 | 4333 .ﬁ’@“ 67 | 434344 | 4333 | 32,3334 | 33.00
4 454545 | 45007 36, ! 454545 | 4500 | 30,2830 | 29.33
6 46,46,46 | 46.00 ,37, 46,46 | 46.00 | 28,2827 | 27.67
8 40,39,37 3k 37 | 3867 | 292828 | 28.33
10 43,44 .42 | || 42 43.00 27,25,26 26.00
12 45,4542 0 F: | 454542 | 44.00 | 242527 | 25.33
14 45,44,44 3 43.33~ {3%,44 4433 | 232324 | 23.67
16 43,4543 43067 ) 84,3534 (| ; )\43,\3 4367 | 202120 | 20.33
18 454545 |45, 33,3232 04 32. 5,%,45 4500 | 222223 | 22.33
20 404241 | 4ft00f| 282828 1798100 || 404241 | 41.00 | 212222 | 21.67
25 40,4039 | 39.67 | 2427.27 | 2600 | 40,4039 | 39.67 | 192019 | 19.33
30 39,40,41 | 40.00 *jleé_,:‘iz-.z" 39,4041 | 40.00 | 17,1718 | 17.33
35 38,40,40 39.33*"-'-‘35555';"2;’%'3 38 |.384040 | 39.33 | 18,18,18 | 18.00
40 40,41 Ap‘i 33 | 202221 o 0/ | 4033 | 17,1516 | 16.00
45 40,43,42° 1 41.67 | 20,22, #’2‘ 4167 | 151415 | 14.67
60 39,4442 < 41.67 | 222122 | 2167 | 394442 | 4167 | 161515 | 15.33
75 414241 | 4183 | 1517,16 |216.00 | 41,4241 | 4133 | 131213 | 12.67
90 ‘P,‘LZM 44. 15, S:IF 5, 44,4444 | 4400 | 121111 | 11.33
105 444444 | 44.00 15,1515 | 15.00 44,4444 | 4400 | 121311 | 12.00
12 4174 ) 423 ; 31| 1088 | 8.67
150 g 40,59@ 4067 1 11,11,10 | 10.67
180 424544 | 4367 | 10910 | 967 | 424544 | 43.67 95,6 6.67
Lﬂ‘é‘ﬂ 44 .41 44 .41
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25/12/2548 |  wheawni la(B) 313.2-313.6 K et 1a(B) 313.2-313.6 K
anfius fMANULDI AINVUTY

(W) nawws ade ARILT LadY nauws Ly WAIUT lafe
2 42,4138 | 4033 | 3837,39 | 38.00 | 42,4138 | 40.33 | 36,3733 | 35.33
4 40,4140 | 4033 | 3537, 3567 | 404140 | 4033 | 32,3425 | 33.67
6 42,4140 | 41.00 | 3 ' 42,4140 | 41.00 | 26,3031 | 29.33
8 38,3940 | 40.67 | : 38,39,40 | 40.67 | 222726 | 25.00
10 40,40,42 29,39 042 | 4067 | 252424 | 2433
12 39,40,40 2625 |2667 [ 394040 | 3967 | 20,1922 | 2033
14 40,37,38 25 %E&"MB 38.33 | 20,1920 | 19.67
16 38,40,39 4._?3'4? ?sq 1‘%9 39.00 | 21,2120 | 20.67
18 42,4142 0 26247 2 424142 | 41.00 | 18,1717 | 17.33
20 39,40,40 74| 5243 \| 2400 |\ 394040 | 3067 | 17,1819 | 18.00
25 134340 Wfa2g0 | 252526 10567 | 434840 | 4200 | 16,1615 | 1533
30 353534 | 3467/| 20,20,20 {2000 || 358534 | 3467 | 131515 | 14.33
35 32,3435 | 33. gﬁ} 14 23435 | 3367 | 12,1011 | 11.00
40 404141 | 4067 | E;ﬁ‘zc : | 404141 | 4067 | 11,1312 | 12.00
45 43,40,40y | 41100 | 20,20,20 | 20.00 0, 4100 | 11811 | 10.00
60 45,4142 : | 4267 | 11,11,13 | 11.33
75 38,37,37 713783 | 3787 | 3733 | 91011 | 10.00
90 384345 | 4200 | 141517 | 1533 | 384345 | 4200 | 899 8.67
105 40,3941, | 40000 A1W ; 000 | 788 | 7.67
120 Mlod " 90,1 0.00 g,jil 000 | 8107 | 833
?0,39 1033 | 424039 | 4033, | 8810 | 867

T i@ (AR el ae | oo

) 473 |
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22/12/2548 |  whewnits 1A(A) 322.8-323.2 K sianis 1a(B) 32293233 K
AR fMaNuLD fnNuu

(wt) nawus aaY PRIUT e nauws Wy RAIUT LaAY
2 36,3535 | 3533 | 30,3533 | 3267 | 36,3535 | 3533 | 32,30,32 | 31.33
4 40,3942 | 40.33 | 32,3032 | 31.33 | 40,3942 | 4033 | 29,30,30 | 29.67
6 36,36,36 | 36.00 | 27,2525 | 2567 | 3636,36 | 36.00 | 26,2826 | 26.67
8 37,4039 | 3867 23,2424/ 37,40,39 | 3867 | 252526 | 25.33
10 39,40,37 16,1 9,40,37 | 3867 | 22,2320 | 21.67
12 39,40,41 22,22 4000 | 2021,18 | 19.67
14 39,38,37 2\ 38.00 | 17,18,19 | 18.00
16 42,40,39 7 4033 | 18,19,18 | 18.33
18 36,37,3 6 ﬂgi 3667 | 15,16,18 | 16.33
20 37,3737 3gl0of| J18. 771 3700 | 17,1817 | 17.33
25 37,38,39 [#38.0( 1’5,}5;5_‘ 14. 38.00 | 16,17,17 | 16.67
30 38,37,37 330 | 210,43, 104414, 37,37 | 3733 | 14,1413 | 1367
35 37,39,40 | 3887 | Amis 2 33 | 37,3940 | 3867 | 10,109 | 9.67
40 353535 | 35.00 484111 35,3535 | 3500 | 10,10,10 | 10.00
45 37,3836 | 37.004 575 37,3836 | 37.00 | 911,10 | 10.00
60 46,4 »4371_ 4700 | 564 47 | 47.00 | 9,109 9.33
75 37,37, 87587 | 37.00 | 107,10 | 9.00
90 35,33,33_| 35,@33 33.67 8,8,9 8.33
105 35,37,35 67 | 353735 | 3567 | 10,77 8.00
120 ﬁsﬂa | 853657 N3600 | 787 | 733
150 : 37,3834 7.6,7 6.67
18 | 756 6.00

m"&‘u J
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10/11/2548 | whawis n3ziia(B) 302.7-303.1 K Han nsxia(B) 303.2-303.7 K
aug AU AnMUL

(W) nauws Wiy WRILT (@i nouLs @iy RAIUT ady
2 46.4845 | 4633 | 454341 | 4300 | 38,3938 | 38.33 | 36,37,36 | 36.33
4 50.49.47 | 4867 | 454345 | 44.33 | 43,4342 | 4267 | 40,3840 | 39.33
6 48.4846 | 47.33 ‘;35\4 42 41,4242 | 4167 | 353534 | 34.67
8 47.4945 | 47.0 143.41 44,42,43 | 4300 | 31,3233 | 32.00
10 51.50.50 .38.37 | 366714814240 | 4167 | 32,3031 | 31.00
12 46.46.44 38,37 ,_‘_igﬁ}@,% 37.67 | 31,3030 | 30.33
14 46.47.48 | 47 3 \3,9.00"*‘\4:2,’7739 4067 | 30,3128 | 29.67
16 49.52.50 0 35.36, .-Sétqo 4%3 4167 | 282930 | 29.00
18 46.44.43 |44, 2 _'Lq: 2467 | 424344 | 43.00 | 262626 | 26.00
20 50.48.50 3 3-2(,2'7" 7. 039 | 39.67 | 26,2726 | 26.33
25 495052 {50 28 g] 30' : 8,67 &,3%,38 3867 | 232525 | 24.33
30 46.47.48 0 21;2;3 ZTJ 51 67 | 404040 | 40.00 24,2523 | 24.00
35 485051 | 4967 | ,21:22 230 40,41,41 | 4067 | 242324 | 23.67
40 484747 | 4733 | 28 20 E 57, | 42,4243 | 4233 | 212123 | 21.67
45 47.48.46Y, | 47.00 33;1 v 21.62‘ L 347 | 4200 | 20,1919 | 19.33
60 48.50.51 | 4967 39 | 38.00 | 202019 | 1967
75 50.46.45 f147.00— 1645 3,4’&13 43.00 | 21,2018 | 19.67
9 495250 | 50.33 | 20.17.17 | 18.00 404142 | 41.00 15,1516 | 15.33
105 48:4747) ;7,9(“ 1831 B £39,89,39, =89.00 | 15,1414 | 14.33
120 i\i&&ﬁ |-50.67 %% Ldsando! |33z | 131315 | 1333
150 525250 | 51.33 | 12.43.12 | 12.33 42,42,41,40 | 41 100" | 10,1112 | 11.00
180Q 50.5 1@ “151.33 A2, 167 | 4%,&] 4@) 11,1210 | 11.00
sy 9 50.71 42.81
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6/10/2548 | whanis nzia(B) 313.3-314 K Faani nszia(B) 313.2-313.6K
AR AT AN LT

D) nowws \ad nRILY Lafy nouuwy \aay WRIUT ady
2 454748 | 4667 | 52,5551 | 5267 | 454748 | 4667 | 353535 | 35.00
4 43,4243 | 4267 | 50,50,51) 43,4243 | 4267 | 353433 | 34.00
6 51,5555 | 53.67 g%“” 51,5555 | 5367 | 32,3128 | 30.33
8 46,4850 | 4 151,49 48,50 | 48.00 | 26,2829 | 27.67
10 53,5157 | 53.67_ 44,43 | 4400. 53,5157 | 5367 | 19,2321 | 21.00
12 52,56,57 | 5 7 113[l 4&2'3\52@7 5500 | 252224 | 23.67
14 56,5557 | 5 ﬂ[ﬂ_\ \\ez | 56,5557 | 56.00 | 22,2120 | 21.00
16 48,4951 | 49 3,36‘::1 Qf@\"‘\ﬁaﬁe, 4933 | 20,1821 | 19.67
18 50,50,51 _{#50. B,371 37 \‘5@&5‘ 1 | 50.33 | 19,1717 | 17.67
20 50,51,51 674 fB63886 7 h36.6 06151 | 5067 | 18,17,16 | 17.00
25 55,5454 | 54 38,32,33 /1 7 | 555454 | 5433 | 17,1616 | 16.33
30 51,52,52 67 250021 3 | 51,5252 | 5167 | 15,14,16 | 15.00
35 52,5355 | 53.33 |1B2:3134 | 5355 | 5333 | 15,1313 | 13.67
40 53,5554 | 54.00 ;;,s:gqrgf_aai;‘_« ], 535554 | 5400 | 12,1312 | 12.33
45 55,50,56. | 52.75 | 262425 | 2500 5275 | 12,1012 | 11.33
60 51,50,514.4/60.67 | 21,2018 )51/ | 5067 | 12,1011 | 11.00
75 55,54,55 67 | 2225, 55,5@ 5467 | 10,11,12 | 11.00
%0 65,5554 | 8467 | 252424 | 2467 | 555554 | 5467 6,9,11 8.67
105 sﬁy 055.67) | 921, 5558 || 5867 | 108,10 | 933
120 5467 | 272827 | 2733 | 535556 | 54.67 8,10,9 9.00
150 ., |0 56,9855, | 5633 | 200919 | 1967 | 7805855 | 86347y ) 1007 | sov
180 °i Vess8.98\ ‘Hﬁ 812 Hderl| sbssel| sel 798 8.00

@iy 54.89 54.89
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29/9/2548 | wiawnis nizia(B) 323-323.9 K Fianiy nszila(B) 322.7-3232 K
Lafiug fNNUUDY ANNULTI
(wh) fauus Wy WRILT LaRy fouug ad waIuT e
2 57,5857 | 57.33 x x | 424144 | 4233 | 383937 | 38.00
4 60,5555 | 56.67 x x | 444546 | 4500 | 37,3736 | 36.67
6 60,57,58 | 58.33 | ' 404041 | 4033 | 34,3334 | 3367
8 555356 | 54. 1 434242 | 4233 | 32,3332 | 32.33
10 62,64,60 44,44 40,40 | 3633 | 252724 | 2533
12 60,58,57 337402538 424343 | 4267 | 31,2829 | 29.33
14 55,55,56 |55 3 33 | 424341 | 4200 | 252625 | 2533
16 55,60,62 {159, 38,38 a2, 4233 | 252627 | 26.00
18 58,55,60 36,35 | 3600\ 404040 | 40.00 | 232224 | 23.00
20 49,50,60 ofl Beiac,e5 | 8667 |\ 424142 | 4167 | 252624 | 25.00
25 485554 (5238 [f 32,3534 | 3367 | 434140 | 4133 | 232323 | 23.00
30 50,50,55 67/ 308228 1'30.00 | 388941 | 39.33 | 232020 | 21.00
35 60,6260 | 60.67 |/30,30,30 34443 | 4333 | 202125 | 2033
40 495055 | 51.33 ;ﬁg g 384141 | 4000 | 18,1921 | 19.33
45 55,5554 54167 | 262828 | 42" | 4200 | 181918 | 18.33
60 47,4947 ~| 4T 26 36 | 3000 | 16,1715 | 16.00
75 455052 |49.00 | 03939 | 3933 | 12,1012 | 11.33
90 556052 | 59.00 | 252525 | 2500 | 434342 | 4233 | 124112 | 11.67
105 55 0 183 03939,39 |c89.00 | 12,1312 | 12.33
120 50, 3 71191 Lhazar || @133 | 878 7.67
150 60,5556 | 57.00 | 18,16,13 | 1567 424241 | 4162 10,1010 | 10.00
180‘@ 0,5 a \aaﬁ g a' 3%, ﬂ 87,7 7.33
wis 9| | 5748 43.03
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18/10/2548 FUANRI Wan(A) 302.6-302.8 K FRANII Wan(A) 303.8-304.3 K
A AANUUD RGP RPITA]
4 . . A [ B 4 . ' A o . P
(¥n) nowws 2Ry RRIWT LRy NoWULT lane ALY Lafe
2 41,4037 | 39.33 | 36.34.36 | 3533 | 36,39,39 | 37.00 | 353536 | 35.33
4 43,4040 | 41.00 | 35.34 34.33 | 36,34,37 | 3567 | 32,3028 | 30.00
6 43,4042 | 41.67 33,36,38 | 3567 | 26,2726 | 26.33
8 40,3841 | 39. 35.34 ' 38,38,39 | 3833 | 24,2527 | 25.33
10 46,4040 2523 37,37 | 37.00 | 19,20,18 | 19.00
12 47.44.42 026 | 31,31 | 3167 | 13,13,16 | 14.00
14 42.4243 2 \ 0.33 3737 | 3667 | 12,1314 | 13.00
16 43.42.42 .7.__2_4‘? \Y*é |1323081 | 31.00 | 19,1847 | 18.00
18 43.40.42 20907 2 37,37,36 | 3667 | 9,11,13 | 11.00
20 45.4447 9.17(15'\| 47. 37,36,38 | 37.00 | 12,1011 | 11.00
25 454743 (a5 12,1814 14. _3.36 3667 | 13,1413 | 13.33
30 50.50.48 14,1615 | 15.00 637 | 3600 | 12119 | 10.67
35 454040 | 4167 | .ﬁ'ﬂjﬂ? 8 037,38 | 3833 | 10,11,8 | 9.67
"ﬂ"’ - — o
40 38.3836 | 37.33 | 124241 36,39,42 | 39.00 8,9,8 8.33
b 5..«*;’:’ i "
45 34.36.32,, | 34100 1393.42 1718 837 | 3767 | 108,10 | 9.33
— oo ¥
60 4o.383( 38:67——10:106——9:33——38;3 8,38 | 3800 | 10,1110 | 10.33
75 42.4040 + 12,3937 | 39.33 9,8,7 8.00
9 434446 | 4433 | 10119 | 1000 | 333533 | 3367 9,8,9 8.67
L
105 48.4850, b [sﬁ Ai241, % . 300 | 788 7.67
120 4?4214 l_.ia.ﬂ ﬁ@’“ i 39,35 |036.67 6,5,7 6.00
150 44%‘1 43 | 4267 | 114411 | 1100 | 393837 | 3800, 768 7.00
18 P i3 , b | sas | se
d L I
LARNY q 38.06
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16/11/1948 | wians Wan(A) 313.5-313.6K FAANI Wan(A) 313.2-313.6 K
tmnfiug fA1NNUUDY fA1NNUUTI
(wfl) naws Ly NI e naus L RAIUT Ll
2 36.35.34 | 3500 | 20.20.20. | 20.00 | 36.35.34 | 3500 | 252525 | 25.00
4 40.39.37 | 3867 | 252722 | 3467 | 40.39.37 | 3867 | 22,2122 | 2167
6 38.3941 | 39.33 38.39.41 | 3933 | 16,1514 | 15.00
8 33.3436 | 34. ! 33.34.36 | 34.33 | 10,1211 | 11.00
10 37.37.36 21.20) %37.36 | 36.67 9,9,9 9.00
12 35.33.32 43.19 :Wsz 3333 | 777 | 7.00
14 37.37.38 1 6.00 | 373738 | 37.33 754 5.33
16 38.39.37 14.1 ; “ 38.00 46,7 5.67
18 32.34.33 | @8.oof! 14 1am3= 1362 | 33 | 33.00 | 467 5.67
20 35.35.34 74 A24241\ A1 5. 34.67 456 5.00
25 39.39.35 |36 121491, 411, 3835 | 36.33 55,6 5.33
30 40.40.39 7 %; 1441033 || 404039 | 3067 3,54 4.00
35 30.40.36 | 35. ,‘ , 0.40.36 | 3533 54,4 4.33
40 38.38.39 | 38.33 | 'm i" 38.38.39 | 38.33 5,3,4 4.00
45 353638 3633 |~ 10118 638 | 3633 | 234 | 3.00
60 32.33.3& 31| 3433 33,3 3.00
75 323334 1133.00 | 33.00 23,4 3.00
% 343334 13367 33.67 295 2.33
105 3%% 4000 32,2 2.33
120 37.35. ! 86.67 323 2.67
150 283537 | 3667 9.10:10 | 9.67 |.38.35.37 36.(ii’2 3,34 3.33
=
o) WD UANAPAEING Bl 220 [ 200
e g 37.86 37.86
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19/1/2549 UANII Wan(A) 322.2-323.8 K FuanII Wan(A) 322.9-323.3 K
AU RGP RFTTIR) AN UUT

(W) nouus e nRIUT Wwan | rewud el HAILT Lol
2 28,3039 | 29.00 | 232527 | 25  28,30,39 | 29.00 | 16,1820 | 18.00
4 33,31,28 | 30.67 | 20,2219 | 2033 | 33,31,28 | 3067 | 12,10,13 | 11.67
6 30,30,29 | 29.67 A 33 | 30,30,29 | 2967 9,7.9 8.33
8 30,2830 | 29.3 30,28,30 | 29.33 5,6,7 6.00
10 33,34,35 16,1 3,34,35 | 34.00 34,5 4.00
12 33,34,34 10,1¢ 34 | 3367 | 234 3.00
14 31,3031 1.0 | 1167 | 843031 | 3067 | 554 | 467
16 32,33,32 1g .3 32 | 3233 34,4 3.67
18 31,32,28 3 Z |, 31,32,28 | 30.33 234 3.00
20 27,26,2 9,149 97262 26.33 254 2.67
25 30,2928 |#29 54370 4 29,28 | 29.00 2,21 1.67
30 20,2730 | 2867 |~ %5 1883 | 202730 | 2867 | 234 | 3.00
35 252424 | 2438 | g4 7 | 252424 | 24.33 2,3,1 2.00
40 32,3230 | 3133 [o282 32,3230 | 3133 | 33,1 2.33
45 29,30,32 30.33-::;;::"&?3‘;2,}: /3 9,30,32 | 30.33 299 2.00
60 24,23, 2400 | 324 | 24.00 3,24 3.00
75 28,27,274"| 27.33 27, 27.33 22,3 2.33
) 272527.) 2633 | 2., 167 | 279527 | 2633 122 1.67
105 2527,26 |26:00 123 |@200 | 252726 | 26.00 152 2.00
120 ) % o3 1 'A1W ~29,3 ﬁ 29.33 1,12 1.33
150 2815930 | 29.33 1 4| 100 | 202930 293 122 1.67
18 L4 3noest €014 | ¢ gosy ﬂ%]: 00 2,11 1.33
1ad Sk b N Y] 1 0 624
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