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Effect of Stay-suture on Peripheral Nerve Tension

Han-Koo Lee, M.D., Moon-Sang Chung, M.D., Sang-Hoon Lee, M.D.,
Goo-Hyun Baek, M.D. and Yong-Jin Chung, M.D.

Department of Orthopedic Surgery, Seoul National University,
College of Medicine, Seoul, Korea

_The purpose of this study is to confirm the effectiveness of stay-suture which is commonly used in
the procedure of end to end anastomosis, to find out general biomechanical properties of peripheral
nerve with gradual stretching and to evaluate the histological difference after breakage of the nerve.
The sciatic nerves of adult rabbits were excised and they were grouped by | and I. Group [ was
composed of 14 normal sciatic nerves and group [, 14 sciatic nerves sutured with 5-0 nylon after
transection. They were stretched on the "Instron” universal testing machine at a constant rate of
200mm/min until breakage took place and the results were compared. The mean maximal tensile
strength was 13.6N in group [ and 2.1N in group I, representing about one seventh value. The
mean ultimate tensile strength was 4.2MPa in group | and 0.9MPa in group [, representing about
one fifth value. In load-elongation curve of group |, viscoelastic property was noted as all other bio-
logical tissues have. The mean modulus of elasticity was 19 in normal sciatic nerves, which is some-
what lower value than other tissues, indicating superior elastic property of peripheral nerves.
Transverse histologic examination showed that epineurium lost its continuity earlier than perineuri-
um, implying perineurium is a more resistant structure than epineurium. However, to confirm this, it
is thought to be necessary to examine the nerves serially during distraction at each different status.

In conclusion, stay-suture provided about one fifth of ultimate tensile stress, implying its usefull-
ness of resisting excessive tension in end to end anastomosis of peripheral nerves. Normal sciatic
nerves showed viscoelastic property with mean modulus of elasticity of 19.
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Hog ojg] WYEe] AMEE I slom FYPHos
F54 B 9 XA BEE she EE AL
g3 dev o v daHe FAHLE FHE
o] gIA] @} TRAAE 9 YAz eizist
Nz AHEE 7 dokn gelA o dAE
gdd A7 F "dde] 299 4FE F5Y
o] F7tl ztFo] ArE AME TR0l &
1 PSS ¢ 5 Uk £ Al 27 Aeojet
3 AZElE 92N $de) ofFH XRE A
gotx FAF Ad AfHe 27 En Ha 3
o*" ZxAIZe]l Ade] AYPHE AL UFE
Moy 2 FE Astd S0 #atdy 2
AAE gastAd =osx ¥%th Sunderland$}
Bradley’ £ cadaverdls Z 9]¢ 29240%3<& 3
AT F A 48E 3l gL 7Ha deRE
gostgen &4 d=xe] %HBE(% strain)
& 2739 EFel wepy EAT 7~20%2k3 3t
A 30% AAA Fgo] dojdcin it =,
7t 29 Tx MAe A Aol Fzte] Ao
7} JLE #FERL 2 ol ME T AR
ztol7b 917 WEolgtm dtsich Sunderland* &
AR & A ARl MR tE AA7Ee
Egolm 22 AAolgte 1 HHdl webd 2
22%°14 88%7HA 2 tieksitin itk Haftek”
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7R Adsle A%e Y3 AAAD (neu-
rapraxia) °|tt &9 (axonotmesis) ]2 L °]
A ANaEd ARG (neurotmesis) ol A BETERL
SRk A73e o8 B4 o]FoR FHA (com-
posite) 24 2zt FAA RS A FAo] T3
A AAe B4l Yehz £ 2 FHuitt o1 74
Aol 2el o A9TH A& 4B 1A
' AL oA AwkH EFE ol He AL
Aol o A7 &% g WA 4F #F
d o= Fx =fo] ERolth. HAEL AA &4
T SaEges ol &se AEHe] AP of
A5 AYgE 2R FHstnz dHa ol &
A ZAQe th A8t EAE FotRn sRe
E, Nddld gdd w2AAe A gH WHIlE
st

A7 ARRE A2dgn BY T8 A¥ddA
BoF e 2~2.5kg AFe J59 14vi2] ¥4 7}
E9] HTAUA L g4 FEglol AHgEd. A2
AL 7R 29 UERTE AR g
o2 ZAs (20mm) EE3AHFig. 1-A).

2) Ay

14vi2lel E7] HIFN7 28708 AF et TdHA
& Foln A4 14709 YA dEd F
A B 4408 #1728 2222 JUrd
(Fig. 1-B). o]l A73E€ Instron 4¥7|AZ A4
] A4E-¥Y ML FIn Hd IFX% 1
ARe AyF dolg FAF F F £ AU
Z3 YL vl 1M e AFY-4A
g T vHF=EHE S F A Y §FH
o} A4 Zolz2RE vHI=HY AFFHA AA 2
18 7% ¥ 2zt ¢37 Wy && ALl

7)) sBAZe| A % Hel MY

% &2 14vte] 719 ¢ ZF A4 2848 A
Fato] Aol F EE £& ¥ Ringer 902
A4 gauzeZ ¥Wol Fof W¥L tma shch
Gripdl 2831 2ol naAsd B AFe 29

3]
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AEEEE 99 dEF7HA Holz 20mm ©]/de]
HE2 A (Fig. 1-A). A79 934 g g
932 AZs 2 AR EF IR HolE =
e F gl Bxe P3e 32 (A = mxab/d)
o]-g-3te] A (A)E TIIALE 2N AA
FHo Ao HAYY T & AR
A& F1 50 nylono 2 B3 ¥ A4
(Fig. 1-B). Z71Z°](gauge length, lo)
730l ¥ 7] ARdte 3] #Holg 7]
sgout AR o] e Y3 drle o
Instron A3717Al9] crosshead ©1% &£E=%
2 (5mm/min) AAstd FasHd 7] &
7 £7+8 §etez sy 1 £3F grip
7'1\“4% Z71do|2 3AH(Fig. 3). Z7]1Ho|
tol 08 Fol7] H3lq 7Hed & A &
I #FHHG010mm). A 4w v

WA AN F L 3} =E uddE gripe
’\}%0}04 AT S Ad3EAN I8y 7R
9 JABY-NY ZHE VS| FH g W
st wE 2ol AYG3a EAo WEE HAagde
2 7] i3t JdPs= B¢ Ringer £9202 Al
A€ AAFAT. A4 e 933 200mm/
minZ ¥t 1FME 14709 HF 2174 & 71X
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medial aspect of thigh.

B. Left
removal.

Right
suture(5-0 nylon).

Fig. 1-A. Photograph of a sciatic nerve of rabbit after dissection of
: normal sciatic nerve of rabbit immediately after

: transected sciatic nerve of rabbit with stay

I Aoy d¥3=SF e grip FEA A
89 mde] dojubr HIE A& F AW AF
< F 10k 27X e 14715 9N Axg
A& F Uh 22N E gripnd 299 gL
AR HE FIEH A BgA7T 4173E cutting
out 3w WFe Bt AdF EAHE A I35
2|9} 1 Aol MY ol g 7| S8

L) Hoisty x|e] AlM

A 1NN Y FSAEE AQs] AR
WY e Fatn Jd JAH (FF A3, Fo,
I AR AR HEFALNE Y ¢ F 9F
H-AY M N8 SA3AE (linear elastic
deformation)°] wiAl%oz #AEHE HY ARY
(Fpn), B¥F QLD E AMSHT}. T2AA] 2
g oy Ay @y WL gl wAy &
¥ ¥ (non-linear elastic deformation) & ¥ %
&AW (plastic deformation) &2 dojzitia 3t
o #EF oM Ay @98y Ay
29] o] o9 HAFEHE YT (elas-
tic limit), & ¥E-4 (yield point) &2 A2stgch
(Fig. 4). @WatA] o] v]AF=He] 3 & FEY
(vield stress)2.2 Azslch Al7Ze] &4 =&
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At 24 W¥o] dojubAl HW AAHE B39
gua (A) e 2o 2 Hed 2 AN e
2282 47 fatde 2 wWe WL Lolo} 3t
Aut o)A e Brhse] WEel 4¥d S 2|
9 (Ao o2 2 Aldel AL hre] g
Attt QA8 2HAN X-2& Az
Azke] WEld Aol g AP v gz AAg
T3 pgse MEgoz BASGGFig. 4. &
g-wgg THNN MY wa BAE Holx ¥
o] 71¢718 @ASeT ded B AFdAE A
A% vHBEde) P 2He WENEgs Uy
o] gAZ4E Talsth(Table 1), A 22olME &
7e) R2TAAL FHEHES ABA 5-0 nylone
2 239 ¥ Adsd. AdARYxe FE4
AYR o7lel A B Bl AAe) L cut-
ting-outdte Pl B} Bdshe A4
£2 4 Ak

ch A MAD @S Mol x=3EA 8|

A4 NAE 2.5% glutaraldehyde®<del 123
AlA 2447 F QG gF8doz AL 1%
osmium tetraoxideZ 1Az 31338}, 2 F o
Al 4t ghEglo 2 3W AA3LE 30-100% alco-

hol2 ©AE AAH €43 F Epon resin®l
imbeddingAl#] Epon blockS &HI3l%tt. Epon
block®l imbedding® #4179l Ik AHE A
2 toluidine blue F4E& 3dted 408 E 100u72]
H&E2 BT (Fig. 5-A, 6-A). AAs 5
go] dojd 414 E d F9 0.5cm AelA A
FHalo] Yo} 22 HAFE AW F F4A] toluidine
blue 94& 3la 408 2 100W19) ¥-&=2 #|E3}
Aot (Fig. 5-B, 6-B).

o7

14v12le] E7]olA EAIF 28709 #E AAF
grip-9lel A ge] sdo] dojt IHE AT 1
o 1079} 229 PHE Wder A7 HHE T
3ot

1) 4 FBAHD X xS L] A5y

x| 8|1

d #AEAAS HAY AFZEE 7.4N9A
25 AN7HA 2 Ha#& 13.6Ne|Ax vz <
FZEE 3.4TNA 15.2N7HA19) g Hglen
BHFEE 9.0N22 oA HF ) AAZ= &

Fig. 2. Schematic representation of neurorrhaphy.
Above : simple end to end anastomosis, below : end to end anastomo-

sis with stay-suture

— 486 —



64% A HTable 1). AAEFS 3 w2 AN A%
7R BFL 2 INog2A AANAY o 1/732
HYh(Table 3). E3E A4 479 3§ ¢
7 €% (ultimate tensile stress, %)< 2.1MPa
~8.5MPaZ #H{2 4, 2MPacl1 oo th&dl=
AP & Hg 7Y WY& (ultimate tensile
strain, €u)& 0.22~0.662.8 HTFL 0.47°19%h
(Table 1). AALHE T F9 I3 AP
0.9MPag H7Z2A7A9 < 1/5#& EA(Table
3). FY FIANAY vHI=Ae 28 (6, =
Fp1/A0) 2 0.9MPa~5.4MPaZ Ht& 2, 8MPa°l
AL AP EL (g = AlpyAly 0.08~0.3602
B2 (.18t (Table 1). ¥4 A4 (Modulus
of elasticity, Mp)+ 3539 3¢ Ay g2
ol 73 A3 8,694 42, 57HA1 2 HELS 199t

2) WA SHBAZS| HolAl LELIE olmE-Hy

=)
ZMol 24

AZH-AYFAefA A 27l Ao 9
A= sojuz AAHE A Yirta) A= &3
ol FRElE UAH S UA =Hu Wy wt 9
go] Ae] AMH oz v sty F7lsle FE(b)o]
Bolt}y} wlER=H (proportional limit, PL)&
AVAA Qo] F718A] ¥a A At ¥
ool #2EJT. T F oAl o] Frtsled
o) AAHR) QIAZE, tensile strength, Fu)dll
olzxichzt ut2 S (f)oll ol2A "ok B A=
279 JAFY-HY LM vE F=h @A
F=HE EE] oA v F=HE @A @
=23 & 35322 AUk (Fig. 4). Beeld”

Z
-~
=
-
o
=
o

Fig. 3. Measuring gauge length(lo) before stretching.

— 487 —



o] #9] HT AAEL Al A& AAH-HY =
AE o] AgelM 22 43 AY #4137 Fus
23 glovt AE 7)o Qo] vdEez 7}
e Eed &4 d¥E she 59 9o 7
adte Aol Y8 s

3) Ecte| =& i@

294 A4 HFAAe GHe 2N BHE
A #21g A3 oligofascicular &g Holm Al
BAF 2gzH oz o)Fojx v FdI YL
ot (Fig. 5-A). 2 ¥ 99 29 0.5cm
T FHIA7He dHg 232 A e
Ax 83 Azl 242te) fascicleE L F9 A=
el 28] A & AAH Jedes AR
tHFig. 5-B). dolle F9 APz ANAFqL
(perineurium) ol ZAJA®ET} 1 FAE Ziast
Ve &ML fAgo] sz 71 )& AlA9)
2} (epineurium) 9] &AL glojR Aoz #Ql

EIQIE}(Fig 5-B, 6). &
r;]. 71-)\

ARAFe F= 4R
Aoz #EHAG(Fig. 6).

a2 #

I 3le Ae ‘?l%% él%‘

Aol Arle A% A9 24el SlE @%—3:
e F U A3 2YEL @ A9l BRRAA o

=3xS Fo] doj& ¢5F v5e FEL B3

g 5 e Az 44 ¢ $ Utk Leffertst
Seddon®, Narakas’e 2ol & Aolgtw Azt
He 49 A3F &4 3AF HEH o7 xRy
E AA AREHE A9t deS Busyoh o)
ol WRAHo] Ao HFPAL AFE Ao}
I A8 YFEE EA4o] Bl go] LA
AR gk AAGE F ddEge & A 2y
o] geo] A=t A9 HAwd, ZMANYSo]

Load

Elongation

Fig. 4. A typical load-elongation curve of a normal sciatic nerve recorded by
Instron testing machine during gradual stretching(rate : 200mm/min).
First part(a) showed no increment of load with increasing elongation,
which implies viscosity of nerve. Second part(b) is non-linear region,
nerve behaved as an elastic material. Beyond the limit of elasticity
(proportional limit. PL), load reched a plateau(c) and then reached
maximal tensile strength(M). Load decreased suddenly and then
steadily(d) until complete rupture took place(arrow).
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Aol v A" #AgE 2E2F el A=
AEo] Aol U J8-g XA @t &, FY
o] o}F ywald ¢hHg AHZA e Aol dojut
7] Mol BEE7 8 = ) A b
Al AlgEE nAERA e A9eE FEAT
A7 stm FEe FHE fAe nFE A
o2 AZEe] dAHozE o dF IR
FHkgt ERHE AA#E 8L o 1 o Folle
ARz AR Foli7t =2 @A A F5
=5 F54 BHAM 93 AR Eje] ol4=rz
gt} (Fig. 2). & A@olA o]&3 A5y} 2L
WH 2 AgHEA B3l AAXA &3S
£ % 24 Sunderland?ell 23t B2
A ARZZAA 7L A SR Bl&o] 30%0M 75%
Azolm, T d2 HIAZL 20-30%5rl gdrh
I d] AztEge AR z3z) S lsAde] AL
Aoz AlgEAnh, 2 AgMe AR EEe] A
& FAE gotry] fstd E7 HFNAH F
28 AGd ¥ 5-0 nylone 2 AAEFS F
200mm/min®] A} &2 7St F3HEH
9 AP EE TIln FF FS4AA A} vimst
AtH(Table 1, 2, 3). AXNEEET 2o Ho AF%
=9 HEe 2. INoZ A7 13.6N9 <F 1/7M
PR ST HFL 0.9MPaz A4 &
247 4.2MPadl & 1/5&& EHtH(Table 3).
AREZA G gFES AHEA ARNBFE 2|

oS 12

g A A7 o 1/59 AEE /A3 e
£} Qe Aoz ded vARIAtE B89 R
Brie A d8f o= A= AFgE /1A Ao
2 AAEAY, AABEE 7 AA QBHe] v}
HARA FEFRA7 FHE E2u BN Y
< WA Heg &3 Add 4% v £x
o AZEG oY HdAz:s $EEA AHE
ulz} BEAl7l A7 & cutting out dhe
o] BAslo] AR AAEA FAJo] HARIEo]
A9 Fd AR satn YA=HAG, TR
A9ea EA4E €71 dsMe Al A A
54& golot 3iA|ut oA A E7MEE]
of AAEME TRAAL HAHQA 84 Pl ¢
F7F 9l &, olo] i AF= A ¥sil
Denny-Brown# Doherty’& 11%e] 2% A%<l
Ad 48E& Fslo] 22 7ol AAA (plastic
material) & A4Fo] sz wWeldzx Wiyl glo
100%7HA ¥8d 4~ glov} I ooz YA
27355 (perineurium) & stdo] dojdriz 319
t}, Sunderland® Bradley’® cadaverclA z
299 BRAUAE HAAY F AIL4EE 3o T2
Aol @AL 7RI UeRS Bsgdon g4
T (elastic limit) 742 9] %R E & (% strain) &
79 FFA oebad E=X T 7~20% 3 YT
oF 30% AAAl #do] dojdrin 3}t E, 7
F9le] 2] 48H EAdo] oite] zpo|vt gl

2 ft o n? og i 32
qo 1o 10 ro ox X T

Fig. 5-A. Photograph of cross section of normal sciatic nerve of rabbit showed oligofascicular pattern.
Epineurium(black arrow) surrounding nerve bundle and perineurium(open arrow) surrounding each fasci-

cle were observed(Toluidine-blue, x 40).

B. After stretching, fascicular pattern was maintained but cross sectional area was decreased compared to nor-

mal nerve(Toluidine-blue, x40).
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< BHAAL 2 olfE & B99 AAe 74
29 "l &l zel7} U7 W EolFm YT
Haftek” & E7|9] 3 2472& og guj7ix] x&3
o8 Addte 4EE dtn ST EARA] % By
&2 B 55.7%°1% H) WL 53.3~122%
21 UL BHFIEAA AAHE Ase A
A7 21 (neurapraxia) oYt 494 (axonot-
mesis) ol 1 o] AHEHAE AAGE (neurot-
mesis) ol HFET At Beel5* & 1.22mm/
sec & $E2 A3l JAAY-AY THL FIlm
Bl P =de % & (Bi=AlpyAly) & 40%°]H
4 0p1=Fp1/A0) & 3.2MPaclgtx sict & 4
oA vE@=He] 8L 0.9MPadly 5. 4MPa
2 HFEL 2.8MPa ol %P L 8%cA
36% N2 BdE 18%AHTable 1). ¥gA &
AoMe 98 £271 Z7184E e Hyes o
o2 o] Axe EAo] ded B Aoy
A A2 FHeEL HF 4.2MPacln F
W % HPEL 47%AH(Table 1). BRAFE
F-33e FHNA FEH7R Y HAH BB 7
712 B dFMEe vagEde gL Ay
Yol 73 23 We 7.5~42.50|n

oX dlo

ar ko ofe

A

192 A 23F vlad 93k o]Re wxAlA
o] & AYNZAKT} &4o] Atke AL ou|Ft
I AZpE i,

Beel 372 9 FF A& Adaa Q-
¥ JHE Fale] Ah 2719 QAo] wNYPo
F7kte AE AL TRAAT S S 2w
ATt &Y Bora $'% & S LAsY)
AR AFH-HYIZH] Z7lole ¥yPo] Azt
HA kR Aol Z7kle Aeo] oflx ojx Ax
AlZko] B Foll AAHY Fylrt Mg e B
& 4 AU (Fig. 4). o) 4L T2AHo] ofn
FEe 35S 7] ojHoE WHo] Yojux| Y=
BA HEE ZFa A7) wEelgkn YZAHUL
I F Yol dAF F71ol wat lgge] U3
& Z7hke Ad¥v# B4 (linear relationship) &
Ho|tprl o A& AVAME A3 27171 ¥
el v ¥ dFSAY el Zasle B
ol AU oA AFwert BYe YL
H] & 3= (proportional limit) 2 &0 Peigtg ez
€ A% vlEsE Fue d9 @43= (propor-
tional limit) &} FE&x¢% B AYPoMe PR3}
717} o9 2L 9ulz ALt Beel B2

Fig. 6. After stretching, intact fascicular pattern with intervening connective
tissue was observed but grossly the number of axon was diminished.
Epineurium was not observed but perineurium(arrow) maintained its
continuity despite of decreased width(Toluidine-blue, x 100).
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Fe T2NAE AYsq FY-AHY graphs T
3t Aty EA& dFele gz ol
$3o] T2 JlEiAR 72, A& 54
o] ¥z} dojun o] ¥ishe AP 4799t
7 AT gde] o Rolgka Ak 2E
o] 13 1AYY-WY ZAMoM e B2 A3Y
& god AYuy FE chgo vaAd=d L A
RS Az 24AY (plastic deformation)
£ ke YA 9FgYHe] dAH oz PAT g
stz o o2 oyt stdo] doljdria
£ AgolA vagdze @z FEo] o4
I 2WEA Y QA Fax FlEA gl
o HetFA ] =B theele UBHo] FH3}
Al Zadhe 9471 @3 =o] Beel”59 Az} v

sttt AxlEe] 7§ AGH-AFZ A vl
FeHE Avd & T4 dEel fEdn dE 4
Bl Qajx Aol Frketd X =k
b A= A7 AAY gdite Aoz #FEd
DR A3 EHL 1 §4o] 4 v& Frt
A 74 A& o8 Z2FEctn A=A (Fig. 4).

Sunderland® Bradley”& cadaverclA Z %

Table 3. Comparison between group ] and group [ .

F*N) oy**(MPa)  &***
Group | 13.6 42 047
Group [ 2.1 0.9 0.19

* : ultimate tensile strength, ** : ultimate tensile stress,
*%¥ . yltimate tensile strain

Table 1. Biomechanical variables in group | (normal sciatic nerves of rabbit)

No GL(10°m) Fu(N) Fpi(N) Aly Alp Oy Opi € €p1 Mg
1 18.7 134 116 124 6.8 35 31 0.66 036 8.6
2 167 14.8 114 102 55 40 30 0.61 033 9.1
3 216 180 150 74 29 66 54 034 013 415
4 20.1 10.8 88 64 27 36 29 032 013 223
5 336 74 38 87 44 21 11 026 0.13 85
6 30.6 11.0 34 94 37 29 09 031 0.12 75
7 217 126 70 7.8 36 42 23 036 017 135
8 30.5 104 6.6 6.7 25 35 22 022 008 275
9 289 124 C72 8.7 6.1 33 19 1.30 021 9.0

10 256 254 152 6.8 31 85 51 027 012 425

mean 136 90 85 4.1 42 28 047 018 190

Note : GL - gauge length, F, - ultimate tensile force, Fp - tensile force at proportional limit,

O - stress, € -strain, Mg - modulus of elasticity

Table 2. Biomechanical variables in group [ (transsected sciatic nerves of rabbit sutured with 5-0 nylon).

No GL( 1031'1'1) F Aly o, &
1 195 18 7.1 08 036
2 232 2.1 43 15 0.19
3 290 19 32 10 0.11
4 315 27 99 10 031
5 23 22 55 1.5 0.19
6 249 14 38 05 0.15
7 21.6 13 23 0.6 o1
8 233 14 32 0S5 0.14
9 240 38 39 09 0.16
mean 2.1 48 09 0.19
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Ao T2A7AE AFAsY A H¥E 3 T2RA
7 AAe d¥xHy AALTre] @3 (funicular
area) 2.2 AN Hd QAL vmsld NFF
2} (perineurium)°l 8449 AL ZARGD
F3&9rt. Haftek®2 22470 gA4& #e °
FE Ao Bolgtn 31 N ute] Folx)
I 3 Fle FAHE #Zevn FAch Beekdt
Kleinert'= 417 ej9te] A7l TA4EF 78 &
o] gl Z3ojgtn st AL FAHELS
Thomas''7} Az} AuEA #&AL F3tdd V79
F2g gl F2 udd ¥gHFE o|FolA U
v AL A3k o] addRol o3 AF L te]
Edo] AR Aoz QA B A
4 HFA7AE oligofascicular 422 fascicle®
M e AAFEE 43S TS 1A
o] #ALAYN(Fig. 5-A). AdF #HId{H <
0.5cm el 279 P AAF A7 A7)
fascicleE € €8s AAFHLS F FAHL I
U 7L v Ee] A7eete #3EA adth(Fig.
5B, 6). &, Auxoz NANGY F7 2as
o} AALge] HAJ Folm FAZF HI e
ABA/7F O BEHANT (Fig. 6). o AApTe
2 948 £ 9AT #F LA oz NAFo]
A7qutEY A o A 2AY F= Atk
AZEAdTh, a2y old dEide Ad Z Al
A z3 g WIlE FAIEM Ejlste Aol e
g Aoz AAHA,

oldel ARE AAEL A7 ddEEe o
25 AASHS FAEe & 1/59 st
24E A s FER9e BEE Soled o=
A= &7t e AE s E, TRAE S
ey Edolw o gAAee B 192 i+ &
AR ZFolx I S HT 4. 2MPaddA A
23 FN Z5(0.2MPa) # I%(8MPa) Alo|l=2
QA= vnA A 2GS & F At =
A oz N9 FAYEF AAFT A
ZAoutrct =4 gdste] Ado] Ui APgo] K
o F Aoz #FFAHJo oo UIF dFe d ¥
8% Aoz WAL, FRAFL oAy oz
T dn E 12 74 A7 HEx Rl w
g Apol7h glol AA e FEF AT AL
W3l7|7F A FA T ol Rl A7 APdstA

=

=40] 2 9L nAEAs Aol A 47 &
HAe Wy se o A7scl ¢ B A2k
o,

2 o

DA AR B A £ FF TRAA
o] A%y B4 g2ln AldFe 237 WE o
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