KIRFFSLERE AT RAEE No. 13, 199

65

S EHFYIBRRIF OB LX)V F — 5K

Energy Saving of Melting Furnace
Jor Cu—alloy Casting
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The relationship has been studied between the diameter of the upper exit and the
thermal efficiency on the open flame crucible furnace for Cu alloy casting. It was found

that by decreasing the diameter to half, the amount of energy consumption was reduced

11 percent , the melting time became shorter and intense heat in the factory went down.

It was also studied how the combustion atmosphere above the surface of the molten
metal influenced to the quality of the cast metal and was found that the difference of the
atmosphere doesn’t have any effect to it within this research condition. At the same

time,we compared the size of flame on the upper exit of the furnace on the video before

and after the countermeasure of the energy saving .
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Table 2 The effect on the melting time and the
thermal efficiency when decreasing the

diameter of the upper exit
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Development of a Thermostable Alkaline Protease

for Film Recycle
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From the view points of environmental problems, we have constructed an automatic process

using an alkaline protease to recover both silver and polyethylene terephtalate (PET) film base

independently from used X-ray film. In this process the enzymatic hydrolysis reaction was

carried out at 40°C from the standpoints of repeated utilization, the rate of reaction and

inactivation of the enzyme. If this enzyme becomes more thermostable with high activity,

repeated utilization of the enzyme at high temperature would be expected. To increase the
stability of this protease, the 3 -turn positions, Ala-38, Ala-165 and Ala-187 were replaced by Pro

and the residual activities of the resultant mutant enzymes treated at 55°C for 30 min were

found to be higher than that of the wild-type enzyme (60% as against 30%).
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Deep Dyeing of Cotton Fabrics by Natural Dye after
Pretreatment with Cationization Agent

BE BX
Shigeo Nozawa

(199949 A108 %)

The combination effects of dyeing with a vegetable mordant dye and pretreatment with a
cationization agent for deep dyeing on the cotton material were investigated. These
cationization agents can cationize the cellulose fiber. The white cotton fabrics were dyed by a
mordant dye such as the coats of onions after pretreatment with the cationization agent, using
some kinds of metallic salts. Onion ( the coats of onions ) has been used in Europe from old
times as the utilization of waste material. It is cheep and easy to get some amount of them and
to be kept well. Quercetin included in flavonols is the main chromogen in the extracted materi-
als of onion with hot water. The color and the color fastness of dyed cotton fabrics were investi-
gated. In addition, they were compared with those of the cotton fabrics untreated with the
cationization agent. The results indicated that the cotton could be deep dyed with onion mor-
dant dyeing after pretreatment of the cationization agent. The color fastness stood the tests un-
der the lower standards, depending on the kinds of mordants, although the effects of

cationization pretreatment were not clear.
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Begt~ 0L (M) -17k4E (Cr (OCOCHs) 5 -H-0, {EZM),
ZFLT/7OLHE (HEHUIL OL (I -12K
H(CrK(504) 2 - 12H.0, —#)) ZHHL /=,

(C) Znfth

AFF ALBICLZMIEOPIITIE, 0%BEE%E
Aui=.

(4) EBMIFE
(A) Bk

MBS0 10K Z3SCREICIBL, MBmEHRAL
7o, BpaMEEHLMNS, ISH5ITMEL TISHEAR
L7=Ds, ZhENCE2TESETHRAL, EORR
KETHAL. ZZT, hFAAcHlailEZTH
RWBE, ROPWAE~B o7,

(B) hAFFAcHlajune

BLEE50: 1Dk ZEME L TOTIZEL DB, KLC-1
#10cc/L (RhR) B E5EBRTTIMARAA, Fl&
BREKLCY — ¥ %20cc/L GH) &Aan&DITHEmML
7o, RWT, KiBE30~ICOMAIZHRS, BIkEH
DREMIEHRA LI, TD%, 80~90C T605 MR
Lens, I L, KBBEZAVWTREAICTTER
WL, EORBABICE DKL Z.

BEE50: 1DKZMBAL TATCITEL=DB, 90%HEE
B&ESce/L (Rhl) EARBEHIBBRTTMAL. KW
T, WBZ40~50COHMMICHRS, KLC-1LBHREMA
EZRALRE. £DH%, 40~50CTISHARLEDS,
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RER It

(C) kA (RiEHhit)

5050w MM D EFNEE, FRNKOERICHLT
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#%ibtg, WCETRBETHRALEDSE, H—HIK
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L.
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B REHC D F A ALHLE OB EITY, AL
EZA, RIDEIBFHERAE SN, TS,
ETOEHEAMNDEN & W RITHEMNLAERKTAVRS
N, I3y @ERmEEREDITHT 582D AE b
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LT, BEIIDWTIE, #ERaWURR, BEICD
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L& LT, REBRMIZIIRDEENE SN,
PHNSOETIE, CHEMEHRGH S D BYHIR TR
BOZKEWEEELRD, BHELEEIRAEILT,
FHRETHHMH2A8VERLE. BOTMASD
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AFF ACBIRDLBIZBNT, ERENSHEREA
DBEHEOTLDERII, HEAKZECTOEHLEL
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iz, WFFALAIRLUETOHERNREERITTS
=, AFFACHIRDEBIZHIT 3 EE LY ERER
MOBEERELTIHEHRROAEEZR2LDBEHL L
HRERIITRT. FERELTORBE ST,
BHEREDOACEL TIE, rDERED X S22
BELMNMHAZTENZVHDOBH DA, HJBEEDOFe
(DHERTE, ThOMWRTRENICBIL>ERLE
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(3) hFAALRANELEHS ERRRRE
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BLVSEERTH- 2. UEBOLENMBFAEIT, &E
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£1 MHIACBLERBHBHAOL " RBRICL B AIE
Color data of the cotton fabric sample treated with the cationization

agentby L *a*b " color system

L* a* b* | C* (h=tan"'(b*/a*) | HE*ab
IFEAL BRI BB AR B A [ 93. 64 (-0. 55 (4. 68(4. T1 96. 7 2.09
(] 4E%ab:7 370 (BB RE) 2B DB L THEE

#2 FEHEREEIBHEM M LARAR) DL "y ZEBR TOHR
&
Color data of the cotton fabric samples ( untreated with the
cationization agent ) dyed with the onion mordant dye by L*a*b *
color system '

B L* | a* | b* | C* |h=tan"'(b*/a")|AE*ab
fr U G Regefs) | 79. 48|7. 72/20. 70| 22. 09 69. 5° 25. 87
Al CI) ChYBA%ZE)  |80. 82 (4. 48|27, 18{27. 55 80. 6° 29. 31
Sn() 82. 38|5. 10]24. 4825. 01 78.2° 26. 36
Cu(I) 70. 67|4. 04|21. 28|21. 66 79.3° 30. 49
Fe(I) 63. 24|1. 24|13. 46{13. 52 84. 7° 34. 80
Fe (M) 68.52(6.06{27.51{28. 17 17.6° 37. 75
Cr (1) 74. 44(6.9124. 82]25. 76 4.4 31. 89
Cr(ID) (yoaBA%ZE) |79.76|5. 28{26. 1226 65 78.6° 29. 16
(BIE] AEab: 7" 30 (B8R 2 DR L THEE

#£3 L'a'b"REBRICK D ERELRLERBHRT GF ALRIRAE) O &2 G EREY
Qe R BB AR (4 ALBIR L))

Color difference data between cotton fabric samples ( untreated with cationization

agent ) dyed by onion mordant dye and cotton fabric sample ( untreated with

cationization agent ) dyed by only onion using L *a b * colorimetric system

g AE*ab] AL |da* |4b* | ACT | 4h |4H*{tan"'(4b*/4a*)

Al () (h)BA%E) 1. 31 1. 34|-3. 24! 6.48| 5.46{11.1°|4. 76 116. 6
Sn(1l) 5 44 2.90(-2.62] 3.78| 2.92| 8.7°[3.55 124. 7
Cu(Il) 9.57 | -8.81{-3.68] 0.58|-0.43] 9.8 |3.70 171 0
Fe(I) 18.92 |-16. 241-6.48|-7.24|-8.57{15.2° [4.58 228. 2°
Fe (I 13.01 |{-10.96{-1.66| 6.81| 6.08 8 1°|3.49 103. 7
Cr (I 6.56 | -5.04(-0.81| 4.12| 3.67( 4.9°2.04 101. 1°
Cr (M) (YOLBAEE) | 5. 95 0. 28|-2. 44. 5.42| 4.56} 9.1° (3. 81 114. 2°
7] tan™' (Ab°/ Aa”) MM BOIL G EE 2L 0D F7 18]

IZDOWTIE, #R%R, HEIZDOWTIE, PHENSEH BDHTMSDEEDJE abffld, AEFEMNELEEE I
W25, BEIIDWTIE, <TAERWLIKATH- Bl 7.

. LMEIC K B2 RE RO AEE OBEHRIFFIL, NF T ACHINIBF I BT 5 BRI, SHEE~D
Fe (1) >Cu (1) >Fe (I >Cr (I >Cr (M) (& 0L BEEOEILOERIE, ThEThEHEL, (100-L%)
) SAID (BUBE) SEER>SS(I) DIET, HIZDNWT, M1 248, RO TE2HEEEL TS AE ablH
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F4 TFRGELERBHEMA OFTALSILEE) DL a* b ZERICL DR

&

Color data of the cotton fabric samples ( treated with the cationization

agent ) dyed with the onion mordant dye by L*a b " color system

myé L‘ a.

7 U (B ReYefs) |58. 69| 15. 86
AL(TD) ChYEA%E) |57.10(16. 38

Sn(1) 58. 87]18. 51
Cu(I) 43.94(16. 25
Fe (1) 39. 71} 4. 82
Fe (IID 44. 48| 6. 21
Cr(ID 48.79|16. 29

Cr (I (YuABAZE) [52.09]16. 20

25. 41

C* |h=tan™'(b*/a*) [ 4E"ab
27.03|31. 34 59. 6 46. 23
34.96(38. 61 64. 9° 52. 14
34. 80(39. 42 62. 0° 51.53
22. 38)217. 66 54, 0° 56. 73
14.18(14. 98 .2 56. 18
13.82(15. 15 65. 8 51. 63

30.18 57. 9 53. 68
29. 66)33. 80 61. 4 52. 90

(BhE] AEab: 7 570 (B ECKD 2 EE DB LE T B2

IZ2WT, #1121, CEIZDOWT, 0. 9% Th-o/=.
HFF ACERIRDBOBE LHERB &, RERKICDH,

R FEEUETHAEED, BLHZE U TOEHD
BRELT, HEVEDLST, BEED, Sy
BT S ETFOEMELOERNH - .

HFF AHDBOHRITDE, HEH ORNIE
(%2) B (R4) DB L D EEERH LR
REE5ITRT.

SEPYAETIE, RILIE & LR DR ER D 4E"ab
ek pE2E, BEEOHMEERL, MHNKLEE
DA MIFRR (BHEAESANIH-107, A0 &

LTofEMEIR4 56) , IEZALMEII2IBEDET,

FEZACEIIBEORMED (1. 4%) ZxRLUZ.

BB, NFAALHREIZHES (100-L°) EOELIL,
K2 MBOBRERENEBSNE (WFA LHILEIC
ESHED TS D AE abfHDOERIE, £91. 863 .
EELLIHLERREBECTOMME LTI, A
FAACHIRLREOENSHENEE RO (100-L°) 1
DERIZ, ¥1. 6% (Fe (IDEF) M 542 3E(F oL
BAZMEZY OBEANIZH D, FHTIINL 050 Mm%
ReEBok. RWT, RAROBILDELRELT, Fo
ThSDAE abfliid, FEHTHIL ETHo M, ¥
ECHE, EHTHILUE (0S5, Fe(l)BFIC
BoTEE2TED, $0.5(8) Thoiz. 51T,
BHAENTIE, FAROFHEELIINL, EHTH-16
Db EAEAE (AR M Sa*#EAM (FRAM) 12

£5 La'b"RERICL 2 ERERREREHEM 0F ALRLEE) 02 N TRREYE

SUEHRTR (IF AL BIRLER) )

Color difference data between cotton fabric samples ( treated with cationization agent )

dyed by onion mordant dye and cotton fabric samples ( untreated with cationization agent )

dyed by onion mordant dye using L *a *b * colorimetric system

1473 AE*ab| 4L* |[4a® a4C* | 4h | 4B* [tan™'(4b*/A4a*)

7oL (B gegefa) (23, 21 [-20.79] 8. 14| 6.33] 9.25| -9.9°| 4.56 39
AL(T) ChYBAZE)  [27.65 |-23.72[11.90| 7.78| 11.06[-15. 7" | 8.93 33.2
Sn(1l) 28.97 |-23.51|13.41 10.32{ 14.41]|-16.2" | 8.87 37.6°
Cu(1I) 29.41 [-26.73|12.21| 1.10| 6.00(|-25.3"|10.69 5.1°
Fe(Il) 23.81 [-23.53| 3.58] 0.72| 1.46(-13.5°| 3.35 1. 4
Fe (1) 27.67 |-24.04| 0.15(-13.69(-13.02(-11.8" | 4. 23 270. 6°
Cr(Im) 27.32 [-25.65| 9.38| 0.59| 4.42|-17.1°| 8.29 3.6
Cr(I) (JuABAZE) |29.96 |-27.67[10.92 3.54| 7.15/-17.2"| 8.98 18.0°
(BE]tan™' (4b*/da”) RN ZBEELD AR .



RIRRFLEREFHEATIAMRYE No. 13, 199

NS AETENECTED, BHEICDE, 40"
LTORETIE, EHETIEBEDOERE LS.
Eie, BFFAHNEE TORRMRERNTS
D, AFF ACKINBEREIZB T 5 ERLRYEREHE
MOBEEELTIARFOBELERILIVENLE
RRZ, REIIRT. EERIINTHHEBPOAHEE
BRACICEAL TR, hF4 AcBIRABICHBIT 51
K 2EC TOEHEMN. 10TH - 724, DK T,
2.35 (MFF AcKINBIZH S BILDOEROEYTH
0.6{%) CBMEE{OBVIRINE. b, EHR
T AEMBDEE AR b#EIL, FRRICHFA A
RULEIH S TLOBROFEH L LT, RABIZH~
NBEDOAHKI. METHo /-,

(4) FEREREHBBTORBRPH

AFA ACKIRNE ENBEOW A I B3 ERUE
BB OSHEREREFORRERERTIC
KT
AREREEICIONWTIE, HFA4 ALRIRQLET,
RO L ZIPRWGTH - =A%, Cu(ll), Fe(ll),
ZLUTFe(IDHEFRTIIMMLULETHD, BRHENE
SNM, AFF ALHNEE T, BERTIIMR
LUEDERTHY, AFF AL DBELHREEDH
EBHREBDLNALN, LU, BEEIZBTIIHEU
EidFe(Il) LFe (D @RIZEEX D, MILMRKRHT
Holk.

mieiEREREE CBIRFaf &8 FBHRMam
DE) IIDOWTIE, BYCEL, £RMICRIFRESR
Thot-. TREICEL TIX, AFF ALAROLET
DOERNEN, BEAZ2EC TEONITIRERED
LR TH - 20N, NIBE TIIBRNED S s
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o, BERLETIE, HFFALHMEBITHELN, 2
BN S 3-4B~DEN B SN, HUBRAE, Sn (0) ,
Fe (II) , £L TFe (M) BHETIXLENS IKED
ETFEOm ERSD 528, /O LARBERTITIHRE
OTFTJTETET UL, hFFAcHNBIckD, Ty
BICIIERBEOMH RN REEINE GRIE : 3%
BE, QB MRERE) NROSh DA, AEE
DI5, JOLHAEERICDE, MRHEEKEZTRH
7.

THEEB R ER AR I DN TIE, EMRRRICEL, &
FAACRNEBIZEN, ETOBETHRb A SNSD
DD, FIFRIFRERENEBSNS. BRAKBRICEL T
id, AF A ACBIRNE TR OFREHE S 8,
BRI ERBEOEYME T ThHo . Eie,
AFF ALHKRBHEICBNTIE, MRBEOFETH
o/, BRRREMICERRIINTIHERRTOHRR
BROBOENT, NFA AT SREIL, $K
NSIBEOTITHEEZRL (Co(IDERTRIBRADIRK
EOET) , BERDHED/BERAZE L TOFEYH
RBREFZOMZLELTIE, BREBEORIERLZ-E.

PR EREE BIRMHMA &, SBiiA4anm
E) OBMRRIZDOVWTIE, HF4 L (eHIRNLE T,
RIS E OERA THERITIE WY LITIEOERHR
ZRL, BREELIFOLFEHE L TIBREET, HR
IZBEL TR, BERIFRERTH- . —H, hFHF
ALBEAEEICBNWTIE, TBATHRAHREIZSH
< b, RMBIZHEREHRMICEFEEOMLERD,
WERENCEBRTIE, OULARNMEIZLERTESK
BIZETFORTZ2ELURED, FFRIFREREAS .
NBETOWRBEHRIZ, - BBERICT, AFA 1L

K6 La'b"RARICLDEEEPRAREEM GFIALHLEE) OE (3 EREHR

ReaiBHET WFALAILEH))

Color difference data between cotton fabric samples ( treated with cationization agent )

dyed by onion mordant dye and cotton fabric sample ( treated with cationization agent )

dyed by only onion using L *a * b * colorimetric system

i AE*ab| AL* | 4a* | 4b° | 4C* | Ah |4H*|tan"'(4b*/Aa®)
ALCID) (hVBA%E) | 8.10 | -1.591 0.52| 7.93| 7.27| 5.3°(3.21 86. 2°
Sn(1) 8.21 | 0.18; 2.65| T7.77| 8.08| 2.4°|1. 45 7.2
Cu(IN 15. 47 |-14.75| 0.39| -4.65| -3.68|-5.6" |2. 87 274. 8°
Fe(I) 25.44 {-18.981-11.04(-12.85|-16.36{11. 6 |4. 40 229.3°
Fe (IN) 21.67 [-14.21! -9, 65{-13.21|-16. 19| 6.2° |2. 35 233.9°
Cr () 10.04 | -9.90; 0.43| -1.62| -1.16]-2.3" {1. 21 284. 9"
Cr(IM) (JuABA%ZE) | 7.11 | -6.60| 0.34; 2.63| 2.46| 1.8 |0.99 82. 6°
(BE] tan™' (4b*/ 4a”) (AN BEL{LD A
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%7 FHRREGREHEMOREREE

Color fastness of the cotton fabric samples dyed with the onion mordant dye

fiteiE" fiid R4 ¢ it
b g Wy | 4¢3 TWAYHE

{t FR6E | BT B Y 801 1B RGBT Y | ERE | HY | 5T

(%) | GB) ((HREED) #) | (B)

FrU GEERTE) | % (35| 2 |5 |5 |5 |45 | 34 [4-5 [4-5 | 3 [ 4 [4-5
B U (migmane) | & [3o0k] 34 |5 |5 |5 |4 |45 [3-4 |4 |45 [3-4 |4
ALCID Bz | & [kl 2 (5 [5 |5 (45| 3 |5 |5 | 3 |5 |5
ALCID mRgs) | & [sskis| 3 |5 |5 |5 [3-4 |34 |5 |5 |34 [5 |5
Sn(1) m (ki 23 |5 |5 |5 (45 (34 |5 |5 |34 ;5 |5
Sn (1) # |3k 3 |5 |5 454 | 4 |5 |5 | 4 |5 |5
Cu(I) @ 380k 4 |5 |5 |5 45| 4 |4-5 |4-5 | 4 [4-5 |4-5
Cu(I) |3k 4 |5 |5 {453 |45 |4 |45 | 4-5 13-4 | 4
Fe (1) M (300k| 23 |5 |5 (4514 | 3 |5 |5 | 3 |5 |5
Fe (1) B 30k| 4 |5 |5 |5 13 |45 [4-5|5 |45 [4-5 |5
Fe (II) @ (30 k] 4 |5 |5 |45 (34 {45 |5 |5 {45 |5 |5
Fe (I # |30k 45 |5 |5 [4-5 |3 |45 [4-5 |5 | 4 |45 |5
Cr (D) % |3k 4-5 |5 |5 {5 [4-5|4-5 |5 |5 |45 |5 |5
Cr (1) # |3kl 45 |5 |5 |45 (34|45 |5 |5 | 4 |5 |5
Cr(ll) (upsBA) | & (ke 4 |5 |5 |5 (45| 4 |5 |5 | 4 |5 |5
Cr(ll) (JuniAge) | & [3kis| 2-3 |5 |5 |45 (34| 4 |5 |5 | 4 |5 |5

a)JIS L 0843 (53MmIEHL)
b)JIS L 0844 (A-15)

c)JIS L 0849 (BRIRAAEREE [ )
d)JIS L 0848

TS RG-S IT BT DRI T X o THREAIFI
TBLTIRBEOETFEE L. TIA)HRR
IZDWTIE, IFFARIRLE T, TREISTE
DREFTIRITGE W EITIEROBRESRERL, &if
ROLEDEHEL THRERET, BRICHLTE
ERFRERERD, BUERREXRERKRTH- /.
—H, NFFACHLBBEIZBNWTIE, TiRETHEY
DRIEZASNE< D, RABITIL RSN FE BB E
Om L&D, BERAENIEBERTIE, DLAIRM
BIZHANRTERINIETFORT2ELLD, ZIZREF
BERE- . BB TORRNRIL, AFH 1
IR D IEE R EEIC BT ABURMIC LD, M- £55
R THRHNTBLTIEBEO LTEE 25 7.
Tlabb, WFFACKRLEFIZONTS, BERR
ERERBRTH- .

4. BHLYIC

AREMEL, WRREES 1 TORMBFHT L B G
BLEELLTENO-RRBHEDO A FF LK EIZH
WBAFF AR L D BEALEILER E OPERICD &
TOEBAEERANRL. BfiER LOHFH ALAT
WL, BHEO RS ME N GEZ H W i g
ETEEARICISBREEZIT . ThEOHY
YMOAEHERN TS LI, FERAREE KR
L7z, BIRZ, AFF ALRIRDLBOBRE LDOLEEKD
Tolk. TOHR, ROLSHLAENESHT-.

HROSRERRAKA T, Shhbiahh, B3
PR (BHECEZHEOIRELED NH5hizd, £
DRBYGAIT B W TR R 7 R 58 2 Fi
{LLTIBTE . BAOERERRETHF 4 1L
BIRTALIRIZ X 5T, (100-L™) {& 3740 D G B R At R AL TE
DB EITLEREETHUSOBRY:, ENEEREMSEH - F
BB TOAFA AL O—ZXADRIEREBIZBT S
B Y LRBEOHRENE SN, HEMEEN
HEORERERT, XRCHEETIIARESIDS
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Change in Appearance of Textile Floor Coverings

— Assessing Method on Fiber Bind
for Textile Floor Coverings —

N 1 INA] R ¥ ZEiEe
Hirokazu Kimura Hiroshi Ogawa Yoshihiro Yobiko
EH M

Hisanori Nobuta

(19994 9 H108 Z3)

Fiber bind is one of the very important performances on the change in appearance for
In the ISO/TC 38(Textile)/SC 12(Textile floor coverings) meeting,
Several testing devices for fiber bind have

textile floor coverings.
fiber bind testing methods have been discussed.
been exhibited in ISO meeting. "Fuzz Tester", which was established in Japanese Industrial
Standards (JIS), have been also proposed to ISO by our research group since 1994. It is
well known that the "Fuzz Tester" is a suitable apparatus for loop-pile carpets to be
reproduced the fuzzing, pilling, hairiness and/or cobwebbing phenomena which are occured
This report described the experimental results on the mass
loss of cut-pile carpets carried out by "Fuzz Tester". It is found that the "Fuzz Tester" is

usefull equipment for assessment of the fiber bind performance for the cut pile specimens as

under practical circumstances.

well as loop pile carpets.
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A schematic diagram of the fuzz testing equipment.
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A scheme of the cross section of fuzz tester.
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The relation between the weight losses obtained

from the tester for determination on loose-fibers

used a commercial vacuum cleaner and the fuzz

equipment with modified abrasion head.
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Mechanical Shock Fragility of Stacked Products
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