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ABSTRACT

This research uses a simulation to investigate the effect of the buffer patterns and
protective capacity on throughput-per-day of a 11- station flow line with variable processing time.
The simulated flow line has the middle station as the bottleneck and uses Constant-Work;ln-
‘Process (CONWIP) release mechanism. The experimental factors included in the study are the
profective capacity and the buffer patierns which are distinguished by the amount of total buffer
size and the buffer allocations. The processing time variations are set at two levels-- low and high--
represented by the coefficient of variations of 5% and 50%, respectively. The results from
ANOVA demonstrate significant interaction between the protective capacity and the buffer
patterns. Thus, ANOVA is performed to study the effect of c;ne factor at each level of another
factor. It is found that under low processing time variability, throughput rate varies significantly
uponlalterations of the buffer patterns for the line without protective capacity, while it does not vary
significantly for the line with pratective capacity. The effect of buffer péttems on the throughput
rate varies at all levels of protective capacity under high processing time variability. Adding
protective capacity is found 1o increase the throughput rate pdrticularly under high processing thime
variability. The crucial suggestion of this study is that management could save the buffer space in
the CONWIP flow line by examining the different methods in allocating limited buffer that
provides required throughput. From the overall experiments, the results indicate that higher

throughput rate could be achieved from an equal buffer allocation between each station,
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Y d . & o oa - o af = . s
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= ¥ A o ar o w a o w o
iy 5% uag 50% itpanniidunlsdasy 2 Mpemdimsnantesdu uaz gunnivied Tae
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aaveluynnquussiwilsdaszdvuamiium 25 a1 F-test Sanadainlimanms Tinsey
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M1319%0 4.1 Aunduiaz A udgUUUNINTFINVDIBAS IHANAA

a CV=5%

b Mans GLEY .
stluuy AN
iy inatiesnihanil i Han G
les : HNTFIU

Hoafimu 09y

b2 b3 b4 b5 bﬁ b'}' bB b9 bl(]r bll

Unlimit 9 o @ o © 0 0 © o © (% 31.923 0.004
20% 32.000 0.008
| 40% 32.003 0.007
LIMIOPI ! L 1t 1 1 1 1 1 0% 31.846 0.005
20% 32.001 0.009
| 40% 32.000 0.009
LIMIOPZ O © 0 o0 5 5§ 0 0 .0 0 0% 30.480 0.006
20% 31.997 0.009
| , 40%  32.002 0.007
LIM20PI 2 2 2 2 2 2 2 2 2 2 0% 31.915 0.006
20% 31.998 0.007
40% 32.000 0.010
LIM20P2 Lt 1 & 6 11 1 0% 31.861 0.005
20% 32.001 0.011
40% 32.000 0.008
LIM20P3 O 0 0 O 10 0 0O 0 0 0 0% 30.479 0.004
20% 32.001 0.011
40% 32.000 0.010
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M3190 4.1 AundazABloRuUINI§IUVeIdR T IMANEN (A0)

b. CV=50%

b, Maans o3 A
giluuy . . R Atz
. . (naiWiasmihaniil i Han HaNan
v¥livles ) y AT

tlagiu e

bz b.\ b, bs bﬁ 'bv bs b9 ‘ blU by,

Unlimit ©© 00 00 & 0o © © 0 o o 0% 27.298 0.044
20% 31.251 0.048
w 40% 31.999 0.103
LIMIOPL 1 1 T 0t 1 1 11 g% 24.537 o)
20% 28213 0.058
, 40% 30.379 0.078
LiMIOP2 0 0 0 0 5 5 0 0 0 0 0% 20.797 0.052
20% 24912 0.045
. | 40% 28.884 0.052°
LIM20P1 2 2 2 2 2 2 2 2 2 2 0% 26.642 0.062
20% 30.353 0.065
40% 31.611 0.073
LIM20P2 ! L 1 1 6 6 b 1 1 | 0% 25.280 0.051
20% 30.027 0.049
. | 40% 31.932 0.105
LIM20P3 0 0 0 0 10 10 0 O 0 0 0% 20.813 0.047
20% 24978 _0.(’
40% 0.0

29.066
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M3ad 4.2 pamsinnzvanmslsunvuasania (Two-way ANOVA)

a, CV=5%
Source Sum of squares df Mean square F Sig.
pPC 33.988 2 16.994 265597.247. 000
BP 22,053 5 4.411 68934357 .000
PC * BP 44.025 10 4,402 68805.902 000
Error 028 432 6.398E-05
Total 455327.169. 450

PC = Protective Capacity BP = Buffer Pattern

b. CV =50%
Source Sum of squares df  Mean square F Sig,
PC 3161.352 2 1580.676  399481.978 .000
BP 2026.882 5 405.376  102450.213 .000
PC * BP 183.277 10 18.328 4631.929 .000
Error 1.709 432 .004

351167.514 450

Total

PC = Protective Capacity .

BP = Buffer Pattern

a L4 g { | St o [} 1 o @
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= a s a o v @ o . ! [ )
waaflasdu My sluuutivivies dedaswanfamde Wivaninsednisd ey (Significance

©<u = U . « A T ! ar o o tﬂl 1
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as bl 1 ar = o= 4 1 ar a 0w ~ a o
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- P ¥ d a a 1 v o ar = o o W Qs g
1A H 4.1 FauaasIidudntwaswszniuhdmssdadesiudugiinniwlesdesan

KaHARInAY (Average throughput) e CV = 5% uaz 50% SUMAL
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H = - N v v o o =Y Y Y] 1 e
ioannnuIlanEwas wszIwmaImsHaationuuazsluuuiiesaoda
= o = o 1 - . . 3
Haran 1391013 R Tz HA M TS TUIUUMIU@07 (One-way Analysis of Variance) (B

0 a =

o o o = ' W ar o )
nageudniwaveshainsnantoafuiuaazszauvesgluinniviles uaz nagoudniva

T
T

vasglunivulosiusazszduvashdanisnantlasiu (Montgomery,1997, p.242-243) oy
19 Fetest lunsfifimanuudsisvesdnsmandauonaunguuasdudlsdas: hiuand
Au nag 19 Welch Statistics TunsfinannuulsUsiuvesdasmandnuanaiaiu (Field,2005)
Tae14 Levene's Test nagauaUMIAHYDIA AL 51591

A a o ) & . Vo a

Woams s 1zrinuslsUsiulaols F-test 150 Welch Statistics WUITORSWARAR
masupna iy sznaaeuNMdensnaattotuszdn latei Isarwanaama oaeiu tas
slnuutivited lathailidaswardamfvdaiu TnodinsulSeusudadou (Multiple

Comparison) A7UMATIA Duncan’Multiple Range Test Jnsgifia1n1umilsls1uvosdns

s L as ~ T L] ar y =3 =1
HowanuonaNguueda s drse luurna1any uay A0madia Dunnets ¢ Tunsdinannu

nssauveadas wandauona mNguupIR s aszuana19fiu (Field, 2005) Tagaziinaua

#
[ YR

HARNEIAUAL
1) HamINATaL BN INaYeaRIdansHART DA SH T INaNAAINEY Tiudas
sutivied e cv isiu sw
2) HaNINAaaL NI navaasAmsHantloafuaesasmanimn Ay fudaz
snuutied 1o ov i so%
) samsnaaeudnivavssgluuiivlesnesaswananm e Audazszduves

ar

a a oy o 2 )
ma\'tmimamlmm; W cv ithi 5%

@ ey o L3 =y A e ' a
4) P‘If!ﬂ'liﬂﬂﬂ'ﬂ‘l]f]wﬁWﬂﬂJUQEﬂLlUUUNH\l@? DORAIINOHDRINDY YIURBLTTAUYDY

o o ) ¥ & [
faanisHaatlosdu dlo ov it so%

422 wHamsInseHnealsls YR (One-way ANOVA)
1) ﬂammﬂﬁauaﬁwc\‘um1‘21’&msr-laﬂﬂaaﬁuﬁaé’ﬂsmar«fﬁﬂm%"ﬂ%uﬁaxgﬂmm
liled rite cv il 5%
fovdiozdnsiziaalssiu (ANOVA) fusarluuuivied Idnaaoudavas
AILANUIIVDIBAT IHAHER ARy TAUTaINaImIndatla st ud 10 Kolmogorov-Siimov
test tazwuNn manda luynszduifdamsnaadosiuiimsuanus il nd wag 18
PANOLANUIMAUYBIAAIMHLTU5 IF 20 Levene's test nuduitogiluuialido iy

LIM10P2 Madilydsinveadanmania hivandeduiissdudod i 0.05 diosedumi
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- < . o v 2 o oA L [y =
‘manantssiuuand1asy uaf plunuives Sunu i mdsdsuvesdanranin
. o ¥
uaNANAUNsERLTod 19y 0.05 WoszAuMaInIHaat o N uLANA19AM A9UT 1 Frtest
a s . ] @ ¢ g ¥ a. . o .
Ansgvinmwlsls e guuvutiviWesdy LiMior2 oz 14 Weleh Tins1ziaim

wdsdsrudwmiugduuivmla {ou vamsTms e s sousanslumsai 43

3 d o o a o e LY < 4
ATTIN4.3 wam iz Nl uvesmhiasmsedaiesfuiunay sluuuiiivles sie

cvdhisy

a. F-test
Source Sum of Squares df  Mean Square F Sig.
LIM10P2
Between Groups 38.500 2 19.250 34_11499.689 .000
Within Groups .004 72 000
Total 38.504 74

b, Welch Statistics

Statistic(a) dfl df2 Sig.
UNLIMIT 1704.058 2 43163 000
LIM10PL 4537.514 2 43702 000
LIM20P 1 1295.128 2 45.855 000
LIM20P2 3509.038 2 43107 000
LIM20P3 374266.287 2 39.800 000

1
o w =

pams s enaulsiUsaununnuuanavessasmaniaediiodiafinn

o ¢ A ' , . S w 1 v w8 w A .= e £l £4
stunutives Wie191nA1 Significance 11 IAtiponT1sgaivd Ay 0.05 devinsnlseuien
=) a 4 o o o3 9 =) \
Fagpuaumaiin Duncan dodviesiugunuy LiMI0P2 uaz AomATin Dunnet's C 9

o o'l o 3 P
sthiuiidesduq wamsnlSeuiongarounaadluniiied 4.4
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. 1 . a o A =3 o = o ¢
M3 4.4 pamandTeudisuditeuvesmndimsuintlosnuiiunay Jluunivvles

tite CV = 0.05
slupy woa b, N1aIms 5051
Plided  Tliled @wniiwasnianil i AR NaMan
Haviua oy @iy

b2 bJ bJ bS bG Ab'." bg b9 bl(} bll

Unlimit  lifidm ©© © ®© o © 0 .0 W © o 0% 31.923
20% 32.000°
| | 40% 32.0
LiMior] 10 A R S A e S A 0% 31.846
20% 32,001
| 40% 32000
LIM10P2 10. 6 0o 0 0 5 5 0 0 0 0 0% 30.480
20% 31.997
_ 40% 32.002
LIM20P] 20 2 2 2 2 2 2 2 2 2 2 oy 31.915
20% 31.998"
40% 32.000°
LIM20P2 20 i 1 1 -6 6 t ! 1 ! 0% 31.861
20% 32.001
40% 32.000°
LIM20P3 20 ¢ 0 0 0 0 1 0 0 0 o0 0% 30.479
20% 32.001"
40% 32.000°

=

winume * = luuanaafueasiniod Wi sedu o = 0.05

i €V = 5% wud1 meniswiad luiimhdimaniadesiulitasmariuafodmifige
a I'd ,' a o . .
ngUuvuiWides diegiuvnivivias iy Unlimit, LIM10PI, LIM20P1, LIM20P2 Lz
Y a o N oo @ = o ' ] ar £ o
LIM20P3 wudigaswandmndudolimaimsniatloeiu 20% uaz 40% Tuunned 19 Fadiy
3 o = o - ¥ o = o u’: A ar ' Toa
Tanndas wandamduilo szdus dansrdntloaduiu 20% i lndifveiy 32 wiesatu
& g o a A a g/ a ol 1o =
Futludnswandamaen donmonissiai lulnulsvsmlbuawdacy = )
A w ’ L= & o o’ o’g a
walogtunuivleniduuuy LiM1oP2 Sallvinaiviesianualuaionisnga 10

1 @ a q ¥ ¥ ar =t 1 W te3 as Sl A
M8 uaz TR sviauives kv uazndsamitiaevin 5 mie wasluiiididesiigadu
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wunngvesszaumdimssdatiowulddaswaniamiouand ety Taoddimsnia
HostunI¥maniniseevingeiigaludfian fe 20% 20% uag 0% audidy

ed A W L4 ' A e a = ‘ o .a
nsfidiegluuuiives du LiMior2 udmuhnsdigidaimanaatiosfusinli

¥
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as = 1 Pas ¥ 1 S w9 ow = =1 ' o o’g o
easwandamfumyaiuediivod iy oweniumazgluiuuifvnmivive fimuaiiia
v

Qs o ]

P 1 " A w {ct o o a o
otiFvg 10 wiae uaz Tasmwizedisdiimes i dailgnudsIiidmiiviosanh

u

. v , 3
uazndamnilneviamniy irldaorfidunuilym starving 103 blocking Sariu g1luuny

s

o o dy o 3 [ o [ o i 1
iivled LIMIoP2 fiddidedidarimnuutatividesuaz pluuumisiagssiimlesfisinah

A o a’: A o w = ﬂ [V | Y A o Ily [ = ¥ 5 @
jUuuudu aniumauidsnsuan tosiuiadolimuwanin 1ded1amiu 1dda msizsd
' o Le A4 4 , . , Ay g ¥
mawdatlasfiulmuiusigaatigninig blocking Hag starving ¥eaao1ilh lulyasuia’ld %

) ¥
Wnsuasdlyliletsdonloaunniy

2) Hamsnaaeudniwavesmhainsnanilesiusedainandamdsiunay g
4r d 4
Tvlidas e cv il 50%

1 i a ' e 'Y gt ar .

neufivzing zriauuls39u (ANOVA) Andaz juuuuiides | dnaaaudnuyme

o a.- 1 & o o = w 9
ASLINIABIOR T WanEa TutaazsLALA8INsHAnRT D951A I8 Kolmogorov-Smirnov test
wAEWUIOAT BN AR IULmasszaUYaIRISIms naatlsadulimsusnuaanuUng wazlums
' oo 1 ‘ gt [} d'! o o"

PARDUAINNINLUUBIAANBLUTUS 21A Levene’s test wiag Ui vh a3i5hy

LIMI0P2 LIM20P1 #ag LIM20P3 a2 mulsisauaesonsimania luuana 190 uns=dy
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SaTWandnMmAsa1nnssIavIae UM Tl UIRa: TOU(Replication)

CV=0.05 PC=0%

Replication # Unlimit LIM10P] LIM10P2 LIM20PI LIM20P2 LiM20P3
' i 31.926 31,844 30.477 31.915 31.855 30.482
2 31,922 31.853 30.482 31.907 31.859 30.487

3 31.920 31.844 30.486 31.913 31.856 30.475

4 31:923 31.850 30.488 31,926 31.869. 30.477

5 31915 31.84R 30.479 311918 31.862 30.483

6 31.929 31.852 30.468 31.918 31.862 30.483

7 31.923 31.839 30.491 31916 31.857 30.471

8 31.917 31.837 30.479 31.91) 31.866 30.481

9 31.925 31.838 30.465 31.906 31.861 30,483
10 31.921 31.842 30.477 31.920 31.862 30.479
11 31.929 31.847 30.486 3|.§23 31.863 30.473
12 31.923 31.852 30.472 31.920 31.859 30.478
13 31.919 31,846 30.476 31.920 31.853 30.475
14 31.923 31.849 30.482 3i.919 31.855 30.481
15 11.928 31.847 30.484 31.906 31.865 30.485
16 31.919 31,849 30.481 31.912 31.853 30.481
17 31,930 31.838 30.477 31.909 31.870 30.479
L8 ILaLt 31.846 30475 3106 31806 3h4%4

19 31.921 31,848 30.48] 31912 31,858 30.473
20 31.920 34.840 30.478 31918 31.862 30,475
21 31.922 31.844 30.484 31.910 31.865 30.477-
22. 31.927 31,845 30.475 31.916° 31.857 30.477
23 31.922 31.850 30.475 31.910 31.869 30.484
24 31.922 31,852 30.486 31.926 31.858 30.483

25 31.920 31.84 30484 - 31,913 31.862 30.476
Average 31‘923‘ 31.846 30.480 31.915 31,861 30,479
0.005 0.006 1.006 0.005 0.004

SD

0.004




dnymwanaamageInmssiassanunseiluunaz sou(Replication)

CV=0.05 PC=20%

Replication # - Unlimit LIMI0P1 LIMIOPZ  LIM20PI LIM20P2 LIMZ20P3

1 32.007 32.016 31.992 31.989 32000 32.000
2 32.009 31988 32.000 32,002 31983 31.983
3 32.003 32.017 31.988 31.996 31.994 31.994
4 31.996 31,989 32.016 32.002 32.012 32.012
5 31,992 32.009 31.988 -31.992 32011 32.011
6 32,011 32.007 " 31.994 32,010 32.022 32.023
7 32.009 32010 31.982 - 32,004 31.998 31.997
8 31,996 32.006 32.000 32:007 31.989 31.989
9 31.997 31.996 32.007 131,997 31.999 31.999
10 31,993 32,000 31,993 31.999 32,002 32.002
11 32.010 31.984 31,986 131,992 32.023 32.023
i2 32.002 31.998 32.001 32.008 31,994 31.993
13 31.994 32.002 32.008 12,002 31997 31.997
14 31.990 12.004 31.984 32.000 32.014 32.014
5 31.990 31.991 32.003 32.008 31,993 31.993
16 31,999 31.991 31.998 31.996 31.999 31,999
17 31.99% 32.003 12.003 32.010 31.994 31.994
18 32.004 32.011 31.997 11.994 31,997 31.997
19 32.006 32,003 32.016 31.990 32.002 32.002
20 31.980 32.013 31,983 31.991 32.013 32.013
21 32,012 31.987 31.994 31.992 32.013 32.012
22 12001 32.007 31.997 31,986 31.994 31.994
23 32,001 32,003 32.003 31.997 32.004 32.004
24 31.987 31.994 31.990 31.997 31.977 31.976
25 32.007 31.991 31.993 31.989 32.009 32.009
Average 32.000 32.001 31.997 31.998 32.00! 32.001

sSD 0.008 0.009 0.009 0.007 0.011 . 001l
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dasmandmaduainmsdiessaniunsailuunayseu(Replication)

CV =0.05 PC=40%

Replication # Unlimit LIMIOPI LIMior: LIM20P1 LIM20PZ - LIM20P3

1 31.989 32.002 31.999 31.904 32,011 31.989
2 32.004- 32.003 31.999 31.992 31.989 32.000
3 32.011 11,999 31.990 132.009 32.002 32.001
4 32,003 31.996 32.004 31.987 31.994 31.997
5 32.006 317984 31.994 31.991 31.996 31.990
6 32.006 32.020 32.000 32.004 32.010 32,006
7 32.008 32.012 32.008 32.016 31.997 31.980
8 32.000 '31.994 31.999 31.998 31.993 32.013
9 32.002 31.986 32.004 31.999 31.990 31.991
10 32,016 32.003 31.997 31.979 31.989 32.013
H 31.994 32.006 32.001 31.992 32.002 32011
12 32.000 32.012 32.002 32.001 32.003 32.010
13 32011 31.997 32,006 11.999 32,002 31.992
14 32.006 32.004 32.000 31.986 31.994 32.009
s 31.997 31.997 32.003 32.002 31.989 31.989
16 32.008 32.002 31.097 32.021 31.992 31.991
17 11.991 31.999 31.99% 31.999 32.003 32.000
18 31.996 32,010 32.014 32.018 32.011 32.000
19 32.000 31.987 31.994 32.011 32.000 32.001
20 32.017 31,993 32.019 31.992 32.002 31.999
21 32.003 32.003 31.996 - 32.007 31.993 32.020
7 32.007 32.007 32016 32.003 32.003 31981
23 31.993 32.007 32.000 32.008 32.010° 32.006
24 32.000 31.991 32.008 31.996 32.020 32.003
25 31.999 31.998 32.607 32.600 . 32600 31.997
Average 32.003 22.000 32.002 32.000 32:000 32.000

SD 0.007 0.009 0.007 0010 0.008 0.010
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enyIHaNdMINATAINMITIasIan MM Bl uunaz 5o U(Replication)

CV =0.50 PC=0%

Replication # -Unlimit LlM]OI"l . LIMI10P2 " LIM20r1 LIM20P2 LIM20P3

1 27271 24.521 20.820 26.683 25.176 20.733
2 27.353 24,489 20.777 .26.707 25277 20.861
3 27.264 24.626 20.850 26.605 25.450 20.850
4 27.254 24.554 20.819 26.586 25253 20.782
5 27312 24.560 20.790 26.645 25.220 20.891
6 27.325 24.555 20.758 26.761 25.267 20,857
7 27.377 24.416° 20,752. $26.671 25.309 20.819
'8 27.244 24,557 20.739 26.636 25.302 20.852
9 27.241 24.476 20.791 26.656 . 25282 20.787
10 27.283 24.513 20.811 26.585 25221 20.747
1 27.342 24.573 20719 26.694 25279 20.822
12 27.349 24.522 20,842 26.576- 25211 20.847
13 27.240 24.552 20.818 26.646 25350 20.827
14 27316 24.489 20.684 26.738 25201 20.784
(5 27.331 24.608 20.828 .26.649 25.274 20.863
16 27.211 24.533 20.724 26.560 25272 20.795
17 27.3i2 24.562 20.765 26.497 25315 20.802
18 27.314 24.580 20.906 26.667 25.265 20.80!
19 27.274 24.557 20.808 26615 25.306 20.859
20 27.274 24.554 20.772 26.648 25.264 20.796
21 27.333 24.547 20.821 26.622 25.250 20.795
© 22 27363 24.501 20.771 26.634 25.305 20,747
23 27.306 24.536 20.832 26.750 25304 20.870
24 27.305 24.548 20.841 26.572 25.289 20.822
25 27.250 24.506 20.881 26.646 25.270 20.735
Average 1 27.298 24.537 20.797 26,642 25.280 20.813

sD 0.044 .044 0052 0.062 0.05% 0.047
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X/ =, . i L ) . .
?)ﬂﬁ‘\Ni’lﬁ'ﬂﬁllﬁaﬂ‘ﬂ'\ﬂﬁ'l‘i‘iﬂﬂf)x‘lﬁﬂ]‘ﬂﬂﬁﬂﬂ‘\%!ma;ﬁﬂﬁ(f{ephcatlon)

CV=0.50 PC=20%

Replication # Unlimit LIMIOPL - LIMIOPZ LIM20P1 . LIM20P2 LIM20P3
1 31.257 28.248 24.816 30.401 30,052 24928
2 31.240- 28.109 24.969 30.506 29.977 24,952
3 31.210 28.190 24.923 30.304 29.984 25.067
4 31.163 28.200 24.979 30.319 30.090 24.902
5 31.214 28.289 24.940 30.324 30.009 24.937
6 31.240 28.170 24.959 30.321 30.034 25.023
7 31.220 28266 24.866 30.440 29.939 24.993
8 31211 28.085 24937 30,403 29.984 24.876
9 31,295 28.249 24.94] 30.299 30.031 24.954
10 31,281 28.213 24.876 30.346 29.987 25.034
11 31273 28.219 24.979 30.274 30.018 24.941
12 31.260 28.123 24,861 30.402° 30.078 124961
3 31.140 28269 24.908 30.357 30.006 24.950
14 31.282 28.198 24.964 30.230 29.996 24.952
15 31.244 28.225 24.898 30.349 30083 24.961
16 31.198 28.246 24018 30.241 30.074 24.930
17 31.259 28.213 24.920 30.322 30.115 24.981
8 31.276 28.182 24,950 30.406 30.007 24972
19 31.266 28.-162 24 8606 30.351 29961 24999
20 31.251 28.300 24.835 30.387 30.033 25.06)
21 31.329 28.223 24 877 30.321 30.120 25.042
22 31.235 28.274 24.935 30.398 30.036 25.022
23 31.301 28.144 24.912 30.381 29.968 25.081
24 31.356 28.225 24.876 30.448 30.080 24.943
25 31.277 28292 24895 30.303 30.001 24.976

Average 31.251 28.213 24912 30.353 30.027 24.978

5D 0.048 0.058 0.045 0.063 0.049 . 0.053




58

SR MaNEAINEY01NNISEIReITD NI lUIADL TOL(Replication)

CV=030 PC=40%

Replication # “Unlimit LIMIOPT . LIMIO'PZ LIM20P1 LiM20r2 LIM20P3

1 31862, 30393 28958 31578 31.887 29,040
2 32.182 30311 28811 31.603 32,051 29,085
3 32,124 30.334 28.946 3!.567 31;978 29:087
4 31951 30.410 28.886 31.458 31.870 29.141
5 31.927 30.236 28882 31727 32.057 28.978
6 31915 30.459 28882 31584 31959 29.108
31973 30,322 28.905 31.548 32.057 29.053

32.029 30.381 28865 31.563 31,850 28.997

9 32.065 30.397 28.820 31.651 31.959 29.081
10 31.997 30.277 28929 31.587 31896 28.994
11 32.082 30.362 28.027 3|.7l4 l 32.013 29.075
12 31.990 10.476 28.050 3].65;/' 3§.821 © 29,123
13 32.023 30.522 28.82] 31534 32.027 29.155
14 31.949 30.367 28.890 31,661 31866 29.115
15 31.924 30.427 2R.837 31.684 31.930 28.997
16 31.822 30.309. 28987 31.698 31.805 29.073
17 31.889 30.281 28.800 31.603 31.886 29.135
18 31.967 30.366 2R.826 31.677 319060 29107
19 31918 30.453 28788 31.598 32.163 29.102
20 32,061 30.233 28938 3157 31.802 29.013
2 31996 30487 28 846 31570 31.993 28.987
2 32243 30,441 28921 31,608 31710 29.101
23 31.896 30.428 28.841 31.527 32.003 29.081
24 32.163 30.448 28.861 31.752 31.788 20074
25 32.030 30,366 28875 30604 31.966 28945
Average 31.999 30379 28.884 31611 31,932 29.066

SD 0.103 0.078 0.052 - 0073 G.105 0.057
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and M

Pure BSCCO corrected

thermal diffusivity of Bi, ,Pb,,Sr,Ca,Cu,0,at different sintering time are tabulated in

teactnve may wet be

f clear

g;wr/é’

Sahe

Table 1. wiCYed ]
Affent samples
/ g,;v\(.Q %“-j are %}
Sintering time for Thickness, | Characteristic | ©/t, Corrected thermal
Bi,Pb,,Sr,Ca,Cu,0; | £(cm) rise time, diffusivity,
N t,=¢"/an’ O X107 (cm?/s)
Y7 s TN YYov
24 hours 0202 || 071 0.007 0582001 \e——-: ¢ 1,
| due
48 hours 0.167 / 0.48 0.010 / 0.59+0.01 hate
100 hours 0.171 0.48 0.010 V).61-i%1/ + 1
W
Table 1: Characteristic rise time and the corrected value of thermal diffusivify emp en T
for Bi, (Pb,,Sr,Ca,Cu,0;at different sintering time (24, 48 and 100 hours) and sther
aramefers
is> 3¢l
= In a conclusion the effect of sintering time on Bi, (Pb,,Sr,Ca,Cu,0, samples

was slightly affected the thermal diffusivity value. The thermal diffusivity value shows a

3.4% increased with the increasing sintering time from 48 to 100 hours. This result is

supported by the T, value as shown in Table 2, where the T ;_,, shows a small variation

for sintering time 48 hours to 100 hours. This may due to thd, increasing of carrier

concentration in the sample sintered for 100 hours (Dhami et. at., 2000,

,/1&
Sintering Time for T yz-0) X)
24 hours /102 \—m
48 hours [ 102 ]
100 hours \ 103/
<

Table 2: Data of T,z (K) for samples §

l'ino‘r gl@a’r LAL

how '\’0 52+!l’

_’ﬂ,m exP+, Ca\fﬁ.QJ_,

out &f voom Temp

30 what is his data
intering at 24, 48 and 100 hours. §°¥ T
= AOGS *ng{' Su?Fort you"' . A“" .

Figure 4(a), 4(b) and 4(c) shows the SEM micrograph for Bi,(Pb,,Sr,Ca,Cu,0,

samples sintered at 24, 48 and 100 hours. Obviously, when the sintering time increase,
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