J a2t DB EE
TIENCI T T o

I & 2 b &

EROAMBERARCL bRWSEOEEMPBMAIN D X 51Tl o1,

IHBH DN ERRS T OMOBERTE LD THEEDBEV-H2SL, —BREEAIA TS/ =
MTXOEMPEETH D L ZHLYEIFROERKLE LT, / 2 WEDEAGEZ OV TH 4 #HFMN
BIftbhTEk, Tibb, 7/ aZMHEILTOF T TRIEOZ P TL X & TYIHIME L HE S8 55k
T, THIZIIBLE L 558, HEELOBBC I DHE, 4 » ¥ BHE, A&OMHEC L 5HE
LERH B,

—%, BRELBOMIE CER I TV AREMIEL, BREIATELR LRV, BEHHOLD
BN Eiisish OFREHF 23005, FOMOFIAEM T Xhd TFREAZDHRT
AV

ZORBNIEO—E THLIREEEED (IMERENE, Bohtk, MBI hTwsL 250088
T¥, K, BEALOCERAIRTYS, ‘

ZOMERHE L IKIEREIC L - TRHORECHBEN 2 BET 54 OCFEI Fig. 1 TRt
CERBECI Y REIND 2 v 7 vy — 384 (AR BIUEEN B8 &L LCREERL/E
> Txh, Bt -1 7 v—2—CRE)ZI T OEBKLEMAT 5.

SEDHEEMBE B NER TV B EXR 2 VT V-2 REBIh, WEOMBIVINED, F0E
Ew 44 5BEMBRIZET 3 & KIERRY, BEROBMIBRMOREL 5, 2 LIBENBMLE
SEYa- PURREBCAS L, HEOBRMBSIEELTEEEIEDY, SHAVEE SIS S
LBBO—FIBM OF O, RECEET X AELBEES,

FRKEI RS EBBERDOFALIERBAU L IBAIN, KEETREASIhIETTHE1LEAR
= X AL b Ik I B,

EERUMCOBWEEIC L 57 2 JELOER? # BT - AR NI CHETREHBEROMEEL A
ELC2LA0BLEE 2 B~NOBERAEERE Lz, BBIFEETORRE LS - T, +onIELRED
BECTRP >R DIVEHANZIBECL LD Bbh 50 THET 5, ,

EEABRRCH I » TTHEL VRV ICHRENHEER, FIU, AOGEECEL L #H S+ R 3
b. FRRBREMEZSHI > THEHEBRELEOERE VWA 2 v L —BSBRAHEILFIKE, T
BRIER IO R RBEL T RWAARNAMRASE THRF LB R, EERBRIC ST
LEEBER, REENE, DHERR, KURMSE, B NE, SRAHEEROH « 10T Bt
DEXRT D,

1) RHMM TR TIRE EERRE
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T & B F &

7 =g :125mm, / =& :0.9mm, #E : SKS 5, BEAE : KPELE LD 10cm OFIcHT 5%
HZOFEARERFEH, 0.42, ERE : B Ocm KT 5RKAKEL 0.75mm, HAESR : Table 1 1Z5R7,

2.2 HEHRBOAHZE
2.2.1 ®HEMH

ZORBICAWCIEHEM R & RS % Table 2 TR,

2.2.2 #ESLBIFEE

HEHERT Photo. 1 Z;”+ STANLEY-JAPAX, DEPOSITRON 730 % %O {BIEL& T R

DX BT L,

Standard deviation of kerf

Table 1. #f & E %
Shape of saw tooth for experimental test. AJI 1200V, HJ3:20V, F¥v 5,7 1~
v oy F 2mm, BEE :3~4 A
Spa(j:ing (mm) 32 ” -
2.3 %@/ wmOA=E
I?i)okuﬁangle (B 26 2.3.1 HHEEDT 5
1% 10mm &3 3IEHH% 40 BT
Tooth angle (B 44
HWERE LIS EBEM BRI OERE 3~5 &
Clearance angle €::3) 20 fER LT, by RiFLBbh s 1 ExE
™ — L, TALOR-HOBSON £%tod PALISU
=)
Depth of gullet (™) 10 RF, TL Hfst 7 55t CHEERDO 7 5 +
o Fpﬁ Bl 8 EELI, 7IHDERIFRKDOLEAD
7Y A ace ETRL, WERESmm & Ui, 7220
Side clearance angle B O
| W E 17 L X OFEBHEREME 1,000 5, # 20 5 &
L
7%y Ol °
Amount of set (mm) 0.41~0.47 2.3.2 WEEOH X+
7 ) B OEEERZE (mm) | 0.03~0.06 BEE O » £ HXHAAR {F BT H MVK-C

BROB/MEER CRIEL, WEHKS~10HE

Table 2. HEMK L LDOKS

Depositing materials and their components.

B v
wm B M s Components
Material W Co c
Stellite No. 1 12 Bal 2.5 = *
MA 101 — 6 1.0
Elox — — — o EH &, BSTH
6 BO 555 — — — HiERE, o~
JSE 3D 70~80 15~25 4~6 STANLEY
JSE 3A 83~89 5~ 8 5~6 2
JEC 4 A — — — JAPAX, H4AAHR
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DPPERRDE » H— A D ZHT
AL

2.3.3 H7H+VHLOHS
B7vIVHLEZI %5 RBE O
B, BHERSIOFETIE X 5 KE
W L - THE L, FRBR
Bl X OO T X AEREOREX
NIKON, SMZ & EEBEMET &

hEEE,SLBRE L,
2.4 EHRAROHAE

2.4.1 O-EHEHE Photo; 1 RE®E %
BAHE : ELMEATAL 4210 B Electroarc depositing equipment.
EMERT/ 2§,

7 2 : 2,438m/mim

EMEE ¢ 15.7m/mim

i3} Bi=vrorsm, §KkE:50~70%, 7H=v, 4KEK:20~25%

OZHBRBRM O : =vH >/ =2, 4,000k200X 5mm, 7A=Y, 4,000X210X 5mm

242 UEHE

D 7Y RO REE

OEMOEFLLIETH Y DERL TN DT, —EHRELX—ERFMO XHHEIC 1/100 <1 7 =
A—Z—TREL, FHE (mm) ZRdl,

2) IEBROXHEH

7 A BEBERFNC BT 50 XHIEERE L Z2EHEME (Amp.) LOEX L 51,

3 VEMEN

OEMBEBI, O&FHY, OZNAENOATEALTREHEIN 20 EHE (m) IOV EHE
B (m») ZHELI,

m R B R

3.1 HEHEOHE

3.1.1 WEMBORR & Bk

BEMBNIIA, WA, RUALEOBEROL DD D, COFEACDEEREENIR DD TEL
T Fig. 2 WiRT X 5 HBEMBIOL#RY GC AT 1.5~2.5mm i2/8 5 X 5 BBl b & 5,
A4 Fv—x ik 60 ERRICEM IS, HEABOEGREAYE / 2 WHBEEICER X ¥ THifTd
L, BEEOCBENELTH D, Tic, HEMEN/ 2 GOBKRBS GRRE, &, &L » ol
Bid 2% & ZOMGRENDDT, / 2 ROBHRBSOBE L/ 2 EHEBEH RV EBT/RD X 512 LTH
3%, Licnt- CHEMMZER, BEAYEATSC L) HROTEEFE, CEHBE L HhT
ZRIFTH » 1o
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R BAY A (B 45E)

A N
% ® ) ® Stellite, No /
© =+ _
| e LMMMW
M D oM g
s X .

C)MRWWJM%ﬂRJWJUJVUuA

= =
LERIE SR 680. 555

Fig. 1 [EIEE L WHBBELDO 2 Hh =X 4

Electric circuit and depositing N A Ao i \/N/\/'m
mechanism. ® m Al \JA v v

JSE, 3D
T NI
% @ A \W'LUIPV“ L/‘
A JSE, 3A
#
g .
b @ A, A JWMJ‘\AWJW
JEC. 4A
/5 ~2.5mm :§
) . 00,
Fig. 2 WEMHOBEMYA oo _ }
Contact method of depositing Fig. 3 BEHEET 7
material. Roughness of deposited

surface.

3.1.2 WEEHE L HNEHE

D EEHE

COEETRE, 74 ) HUFESRFEL TS 7) BFRCKERE LT, ILICHEREOLE
HOFHERE L THEAT %,

THYEEEOWBEL 1 RS SHIAET, HBRFELHENESTHB, LirL, ZOWEREIE
FL, B7v ) MUK T TRBEN S RZETHEST B OEEN TR 0T, B79 ) HLECIEREO
FEMEILEL 25,

Lictd»C, RERD / a teBERRTIC L 30 SRTES S IR A NEL T52 L L, 74U HLE
EDLLRERBEY I RI b VWREEN D B,

2) 7 2 RfIEEE

ERAECHEEN T B b0, HYE-HFBELCLOL D B LT OEMEI e fBA T
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¥ e
6 BO 555
Photo. 2 HEHEEMILE %30

Deposited surface.
gzt &, {CROWERMI Y BSEKETHIBETHS L, HEMIEINFET S E THEO 7
FYHLNTEDEOFIR D 5,
O REHEE ML ERmAEC b7, FEOWERHM I HEERCS X521 HdHich 7 30
B THENRWC L L, KEALO T+ Y HUBCARENIVL Y RTWEDORER S » T b,
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JSE 3 A
Photo. 2 (»oI%)

JEC 4 A

3.1.3 BBk L Tk

Photo. 2 {3 1:0% 10mm &3+ 3BIEHK%Y 40
HEICHRERE LET Fig. 3 X£0M7 74
ERLICLDTHB, “huzxh ¥ JSE 34,
JEC 4 A RHEEE LEL EhVITETT 52,
Stellite No. 1, MA 101 {3RDREHEZL, MY
SN RE L T TN DY N 31

Stellit X BRAE X, 2 THIHFR U ER %
L, JSE 3D 2EFTHhd L >5Di3h JSE 3
A, JEC 4A, 6BO SOHBFENRIE THotke
ZEDDLEEMBORGT L B DL Bbhi,
¥, ThicHBLUCHERD Stellite 3% <,
JSE 3A, JEC 4A p\ishs o teo

Table 31X ZNBDET T4 & H &HbUNC
BEM B OHBRREYR LI,

3.2 WEWHE/ IOERM

3.2.1 7w VIgOEL

Fig. 4 QR AHEMB %/ 2 illE- BB L CT A= YHEO0OEHL, 7 VIEDOHRIERLHE L
2D THB, hic L hif JSE 3A, JEC 4A, JSE 3D Mo FH IR LT 7+ V ig DEREE V)

=1

¥z Fig. 5 MUEHBERELBE7 Y VHLL T~ YAy /7 a2OEM L, BEMEHDO 7V IERS
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Table 3. WEHEERD7 54 &Hh 24
Roughness, hardness and amount of deposit on deposited surface.

HE Item |- o 5 Az W B B
Roughness Hardness Amount depositted -
WEHE Material # Hv .mg
Stellite, No. 1 : 30 840 8
MA 101 31 1,000 10
Elox 16 1,310 6
6 BO 555 .12 920 6
JSE 3D 16 740 4
JSE 3 A 10 1,430 4
JEC 4 A 10 1,510 3
" AKAMATU
© o Stellite No.l
03 e MA 10/
20 x ELOX
| a 6 B0 555
x JSE 3D oex
T o JSE 3A : ’
+ A JEC 4A _
l'j F L] A
] » "
N
s /O a
E ox
(mm) . X [ =]
a a A y
o X o L
x G
o :
Pa)
oA
. { 1 " PR | N N PR } 1 PR PR N i
100 ) 200 300 4007

> ¥ Kk (m

Fig. 4 UM X 28EMBE 7V IBOEA
Relation between decrease of kerf and total length of timber saw.

460" . MANGASINORO
C + RAE
I & o Stellite No.l
| o MA 10/
T r x ELOX
T30 a 6B0 555
T x JSE 3D
o o TSE3A
N A a JEC 4A
8200 ¢ A B
xex o
o) [ne]
oF ok
N N N 1 N \ L | 3 1
0 30 700

o F A & (mn)

Fig. 5 OXMIC X 2HBEMEE 7+ VDR
Relation between decrease of kerf and total length of timber saw.
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(1) & 0 B & (2) REHE W
Untreated tooth. Deposited on back of tooth.

(3) (I m % & & (4) il m #% &' &
Dopsited on both sides of tooth. Deposited on both sides of tooth.
Photo. 3 / agDEFEHIR X 16

Wear of saw tooh.

BEvHE L OTH S, chic i, ELEOERRIBIRCERLYR LTV 20\ BEMIC X 2%
B & 5 Thdotce CHIET ) HUBCAETHBEREVFEL W20 LBbhs, Th
LD EMnb, 7H=YDL S LTEHERO/NI VO ENTIIEEOBHCHEM B SRE ST 52, <
VAV eDX S PEEROKRFVEBARET ) HLEOMMENEOREN A THI ED
hic,

3.2.2 EEEOHREOE

Photo. 3 ROEMIT L - TERE L/ 2 A WEE,LLRE LALOT, (1) EAEE, (2)
WEmMCREREE LICLD, (3) (4) IAECKEFBELH LI OTH S, Thic ik, EOEE
LRERCRBHBE LG LB 7+ ) OmMTIESA BERET 50, AECHEELE L ARIFATEL D
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L34 ¥oE

(1) HEEEOXH (2) fEsEEO
Sawn surface by tooth Sawn surface by tooth ’

deposited on back. ) deposited on sides.
Photo. 4 O~ & I
Sawn surface.

g R T 288 AR T, Tl aREOHEC X MANREEEC X 52 L2 Bb?t% %,
¥, =vAY/ itk 60m OXHLALXOVENE, EECHEYR L 2fie JIECHEL
To 7 AT OWCHIEET 5 & Photo. 4 DX dicins, AKX (l)k_fﬁ'ﬁ%wwfuéﬂﬁéﬁm‘iﬁ%b, &

LRI Lo bhick SIcRBERL T2, AR (2) bi&%@ﬁlfoé'@:mﬁ!fvommt
LS RERLLAABN S, KR EOL S ROXNERTETOT7 ) BPRE, WHTQ.28mm, KE
T 0.16~0.19mmT3H - 720 ¥

3.2.3 QIEHBEOBT+IHL

/ aRAAECKRBERBEYRL, BE7FIVHUINMIE2T5L, / 2 ROMEDORIDZ L1 bYURKRE
ARSI TFHEIN S,

Photo. 5 (1) 1EMEHE, (2) IUEEEXRLAEEA=— oItk ) ELUATORBREEH
LJRE LD DT, BB LEOMUEL 2D DT 5, AN (3) BEBRE——MITiZ X b fE
rhz, MELLETRTORTHBBEHEE L LR D,

CHhLDOREREEY 7V LADOEIMART E TOBBICOWTEH D E, HEYEIKTE X TORE
BERDE B THotco TDOH, 7THYVHUEEROFERCLIHEELOND LD 1Y, WERICKR
HLIcLD 1%, MHTIBIC X » TRELICLD6 BT, TOROVEMKT E TRERIEL Uk o
feo LT, IEHELL, a2 BF7r IV HLT5L, 6~8 ZRECEEROBEIIT bR
WhoEBbhic, ¥IhbOEEIE ISE 3A, JEC4A # BB LABACML VETE LB 5k
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(1) E\BOERDOA=— T (2) NEHERDOA=—MT
Untreated: tooth. » Deposited on both sides of tooth.

T

(3) NEFEEEOET VY
Deposited on both side of tooth.

Photo. 5 H7 -+ ) HLOWDOHIR %20
Shape of tooth after reswaging.

Table 4. 74 ) DAF Y F
Deviation of kerf at first and second swaging.

IH H Item 7o) IR EERFE
Standard deviation of kerf (mm)

w75y B7 ¥

WEMK Material First set Second set
Stellite No. 1 0.03 0.05
MA 101 0.04 0.08
Elox 0.06 0.09
6 BO 555 0.04 0.08
JSE 3D 0.03 0.06
JSE 3A 0.04 0.05
JEC 4A 0.04 0.09
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Table 4 (Z#E 7+ v H UIEEHE / =ﬁ{ﬁuﬁeciﬁz‘%ﬁﬁmﬁb bihelsn i 14 Ltt@k%? o+ ) HE
LBETSOHELLLDEDTH ) D5 Y F R KB LI LOT, BEDEINTYERAE L,

3.3 THICHT B3R '

ZORBIIEETHOERFEC OV TH IhbhicbDTH B, Tiebb, KEEH) HHAES 10.6
cm DHTF—-ADOFEKR%E 2~3 HERTRUETHIET, Y@/ =& {FHEHE?&E/ a (BEEMH 2
JSE 3A) © 7+ ) RED DR e LT, ak W

BRI 45in v v~ vHBIREHERE /2 BTe—%— 0P, / 2¥E 2,154 m/mim, / 2§
150mm, EX 1.06mm CHEEFRE Table 5 =R+,

g1, /2 WOBHEC L b7c 5%/ = MFEREOMMAH ROBRINE X > THELL,

Fig. ,f; T IRROR L O EHERE OBRETRT, SHC i, WHD/ 2 O0EHTOT +
ViESSFE 2.42mm TE -7 AUTH-7c2t, WUE /= 1EH OO MR THORET 2.33 mm
CHAL, COLXETOOXHER 108m® TH -1,

HEFE/ 207+ ) N OBEIR - AL, OXH4BEIEETORERT, OEHEL 3I8mM*T
HotDT, TOBETHETHIKERE = LEAE, =L 2.9 S5 0EM Lzt it it
Bo MHD/ 2 WOBEVEOBIZE LA THETHE, REHE/ =21 1.8 (4 COIHLTWS
DT, EAE 2L 1.8 FAEOMALEZFE T 0L BE Iz, T, ZOLXORUEIRY
FEF L OV XBHTOPEEMEE CHEH LA 5L, SUH /) 2 TI158X10°m, KEHE / = T
238X 10°m T » 7o

Fig. 7 320 & ¥ OERBNAME (0% HHBIE—ZEENE) 2RLb0OTH5,

Table 5. # # FE 3K

Shape of saw tooth for sawmill test. .

- 20
€ oy F
Spacing (mm) s
ﬁooliﬁan?ie (B % Z; 151
I) S
om A :3) 44 »
Tooth le by
ooth ang ,l)ﬁ} Jok- 4 > /
w T A 1) 20 B /
Clearance angle (mm)
3] [ (m Sk / , CRAE
m) 11 x MBEE
Depth of gullet ~ (EBATR JSEIA)
ﬁ ﬂﬁ ﬁ“ 9 . L | |
7 kT Face 0 750 500 B0
. 2
Side clearance al(nélg & ng Bl 8 o F HaEm m)
ac Fig. 6 7 VIERVELOEZHEEL D
7 ) D (mm) 0.68 BatR
Amount of set Relation between decrease of kerf
74 Y @O L width and sawn area. ‘
Standared deviation of kerf (™) 0.0
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601 10’
/12 X
p /
o d / T o9k
/S X ks
3 40_ ” /// IZ
Exi X T&
7 == *
e =
P g 6r
(Ammp) tmm) ,
20 o mALIE « & 6B0 555
x MEWB x ELOX
(AT TSE3A) 3 a JEC 4A
o JSE 3A
x JSE 3D
| 1 1 I | 1
0 /50 300 450 150 300 450
¢ F A @ R (Y v XA E R0
Fig. 7 IEBROEM B L O X HEH Fig. 8 WEMBH 7+ VIBRLEE
L OBk O EHEE L DR
Relation between cutting current Relation between decrease of kerf
and sawn area. width and sawn area.

SHDAT Y FIHDHIVMENE /) 2 BRTHEINT A0, WEHE / =3P st EinL, BE
DRI VYIRDFHET 5L EZRL T %,

Fig. 8 21&KD/ a DKW R HHEBM P2 LENCHEFREL, 02X X 579 ViEORIRE
BEHEHLILOTH B,

Thi ki, JSE 3D REEFEDORFEEbIZL B L OhARE SEEL TWHEME, AROHEN
BOBHTRLNEEG L IHER L TH S,

v E #9

REHEBENTED / = E~O@ A% B EFFE, OSMIcL 57 ) OEFER EOHMLREL
72

1.1 HEWEOHE _
BEABORBEMEEBCE D, S T v a—% 60 EIHEMN IR THEL, / 2 OB RES
BHBEECEACHERATAZ L) BIFcBBERISE b,

F 1B BE ISE 3A, JEC 4A IHEHEE LE{BHER L Eh\Th 523, Stellite No. 1, MA 101
FRRCBEL, WEEEOET LIEL, T, HENBONRE LHIEN DI, BENSD T,
WEERE L RAESEY LT 5L, EN L by 5 WITR THBFERLBL THD. LoLA
SIPFEREMCIHOT, BB ULFES L CRBORBHENLER L&, TODEHBEYE
TREIND D,

BHIERAEREC R Db MEOHEREIL, BEEMCLI5N 1ESADH 30 BCoVLET
%, Lnl, BEENEETLE CREO 7 ) B LIEENTE 5%, W% L v B W oBE#E» D
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e

i2 wmwmsaomme o

B EEMB Y/ cBAHECTENCREL, 7Hr<YMHE20EHLTC7+ ) IEORVEYRET S
&, BEMB JSE 3 A, JEC 4 A MO LEREN Vi oo DX S BRBEHBRD/ =%
BTHIHLLT YA Y/ ef20EH Lick 25, ENEOERRIIESRTERL R LA EEHE
X HZERIIPY & 5 ThhoTee - :

i, ﬁ%ﬁ%kﬁ%ﬁﬁﬁf=®0%Mkl6§ﬁﬁ%ﬁ%ﬁ#6§§?bt,m%m7#9@w%

DAL BERET BHREETYIEL D MBS RET 2HB T, 202 biﬁ%@ﬁﬁ%hl 6 ki; B3
E2Thb, SHIIO LS IEREC L 50 ¥ ERB L, ﬁémv%ﬁéﬁm@%b ébk%h#
FLoFbRICL 57RBERL, BEROEE XS TO > WX BRI EET S, |

DL S RO BICTE BRI 2 a2 k505, OEMY 2ETHETOEMTHL, HER

E%é%ﬁ&%%?@o%ﬁﬁﬂ%v&%g ' '

4.3 :1: % % B

AT AHMOOEMIC X HIENHE ) = & BE/ 2 D7 Y EREREN ﬁgm‘: > R TO U % &
i3, BIEAS 108m?, HEEAHY 318m® THEEH 2.9 OO XMEBEERRLIS, WHD/ = Wi EFEDOR
A LR RO TR HRESIED 1.8 FOMAkSSH B 2 &hibh - T,

E70, H T AMDOOEMIC X SEEM B OMBEREN: O BN, BEMBOR TEOhIERE3E
FERTH - 1o

PEDfERS, HEMBHT JSE 3 A, JEC 4 A »EM T, / 2 HOWHEE COBRFIOEH s IO
Bt EFoBR»E, 7 2 mAECHE Lk 8 RIFEE L bhi, THRRCK W TELE 21
XL, BE/ 2137 —AOXHT 1.8 HORMAELRLIAR, »7— 4 HEODFT WHIEH LT
XU EOHREI M TE S L Bbh b,

ek, SEHEHEED / a ®~ORALERICIE, / 2 EHOMRMEKERER MBI e Shitidh
Ilffg oY

= B

1) ARER : KBEREECOWT, RHEOKRBINT (RENTEHFHFELEF), pp. 39~44, HE,
(1955)

2) WRERK : HIEO®EREEE, RMIX, 6, 2, pp. 10~13, (1960)
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Electroarc Depositing of Hard Metal on Saw Tooth.
Kiyata YamacucHt
(Résumé)

On this report electroarc depositing of hard metal was applied to the band saw. Seven
materials shown in Table 2 were tested. The depositing principle and method are indicated
in Fig. 1.

The deposited surfaces of JSE 3A and JEC 4A were smooth and depositing operations
were rather easy. But Stellite No. 1 and MA 101 gave rough surfaces and were a little
difficult to deposit. The influences of depositing places were studied too. Depositing on back
of saw tooth took only 5 seconds per tooth and was easy in operation, but depositing had to
be done after each resharpening. Depositing on both sides of tooth took 30 seconds per tooth,
and depositing after resharpening was not necessary. The results of sawing AKAMATSU
(Pinus densiflora) and Manggasinoro are shown in Figs. 4 and 5. Wear of deposited teeth
was far less than on untreated teeth. Sawing test of Kapur was carried out in a sawmill.
The results are shown in Figs. 6, 7, and 8, and the deposited saw cut 1.8 times more area

of wood than the untreated saw did.



