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A Study on the performance of nozzles of a
CO, Arc Welder (Part 2)

by Masami HutamaTa, Tetsuo To
and Sakae CHIDA

In order to improve a CO, arc welder, the investigations were made on the effects
of windy conditions on the welds, the concentration of non-arc shielding gas, and the
extension (distance of the nozzle from the base metal) by using the new type nozzle
(C-type), based on swirling vortex motion, which has been devised by us.

Results were smmarized as follows :

(1) The new type nozzle was, in windy conditions better than other type nozzles.

(2) The performance of the wind-proof nozzle was proved by measuring the con-
centration of non-arc shielding gas.

(3) The effect of wind-proofing increased with the decrease of the extension.
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Fig. 2. Schematic diagram of the apparatus for gas sampling.
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Table 1. Welding conditions

Welding current | Welding voltage Welding speed Extension Torch angle
(A) V) (cm/min) (mm) ©)
300 30 45 15 90
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Table 2. Analytical results of the five elements in the base
metal and the electrode wire (Wt. %)

C Mn Si l e S

Base metal (SS41) 0.15 0.44 0.31 0.013 0.041
Electrode wire (MG-50) 0.08 1.10 0.42 0.013 0.014




34 TRIESE - B ik - TH R

A £33 GEXRBOSE
7 Table 3. Classification of defects in the welds
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Photo. 1. Welding results by means of A-type nozzle
X-ray photos; (1) U,=3 m/sec, Q=30//min
(2) Un=3 m/sec, Q=40//min
(3) Up=5.5m/sec, Q=60//min
(4) U,,=5.5m/sec, Q=70//min
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Photo. 2. Welding results by means of B-type nozzle
X-ray photos; (1) Up,=3.5m/sec, Qin=15, Qour=451/min,

(2) Un=3.5m/sec, Qin=Qous=30//min
(3) Un=5m/sec, Qin=20, Qout="701/min
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Photo. 3. Welding results by means of C-type nozzle
X-ray photos; (1) U,=3.5m/sec, Qz/Qr=30/10//min
(2) Un=3.5m/sec, Qz/Qr=10/30 //min
(3) Up=5m/sec, Qz/Qr=40/20 //min
(4) Up=6.5m/sec, Qz/Qr=60/20 //min



COp 7 — 7 B4 7 AN O R L WEB R (5 28) 37

70} 74
GOIt\ I Nozzle C-| ST
-1 COaflow Q:z +Qr =60 (1/min) —
E 50 wind velocity Un 5 (m/sec) § st
2.
S i
= 40} — 4|
(S © Jis X-Ray Ist class -
® Jis X-Ray 2nd, 3rd class =
30 3
N
\\
| N
20} . 2.
10F AN s
I L ! L L o - L L s s L L L L |
0 10 20 0 40 50 60 70 o 10 20 30 40 50 60 70 80 90
Qr (1/min) Q (1/min)
B5 QQr & XREHEDEMK E6 #/ AXrofEERO LE
Fig. 5. Relationship between X-ray Fig. 6. Comparision of various nozzles for
classes and Qz/Qr the wind-proofing.

R TOBEBIROBH 26, Qi/QrEBHYIcL 2 itk h, CRIE/ A LOFEHE /) A1
LT AR REL T,

BH31X, CRHM -1 7 AARBEHLLBEOBE#F Mo XREAO—FITh b, &
B3 (1) 1t Qz/Qr=30/10, B H 3 (2) i¥ Qz/Qr=10/30 DHETH Y, & Hic U,=3.5m/sec —
ETHD, TOZEND QiQr DMBEFICHF 2 HHEDEL S REWZ LD, TF
H3(3) 1, Qs/Qr=40/20, U,=55m/sec DHEHRTNRIFEMFOB/BONDZZ L5,

Kz, Qz+Qr=601/min, U,=5m/sec —EDHHITONWT, Q/Qr 20t A %) FiTk X
ETHEY XREHEOHENSLRD, TOMEXMSIZRT., Qi/Qr=40/20 D HH K b KiE
LR EDH % 2 & &AL T 5,

BERO X BEHEOHEND, A, BRI CHRH/ x40l i 2 i\ T Lg%
K6i1cmd, 2T, CO,MBOEAE, BRI/ ArDEsE, Q=50//min ¥ TiX Q=15
Imin —ETH b, Q=507/min A FiZF\ Tk Qin=20//min —ETH 5, T CRHF/ A1
HHOLEOWEE G, Q/Qr=2/1~3/1 DFHHHNTH D, X6 DR, 3R/ A v
i, C R/ AN MEECT Ch, 2WTA, BRHE/ ALDIEERDZ EVHB,

AEBCHAL 8 —7 (T-361A, ) OE LoREND, Q=80//min f2E
BRATH D, €>T AR/ ALDBHE Up=6m/sec BETHEARA LS, BIOC
Fff 7 X DBk Q=80 I/min iIZHIfR 3, CO, HHEEMAICH 5 REEL BEHT 570
EAEBRTRELCREL LD LTk THREFENPFTE 5,

3:2 Y=L RHRuEHRFPD CO,(%)

v = A AR D CO,(%) #MEL, A kX0 C R/, 2o TR R %

HLtc, M71x, Q=15~90//min, U,=2~6m/sec DFHILCDONT, 7 — 27 &fEbitnv —



38 TRIEX B Mk TH K

A FH AR DH ARERL, Q ol

& Un & DB % CO, (%) i & b R o

LibDTH s, MOCFLEX® o S -
FHORE LM, CRE/ ~ K10 §ol
WEARO B EARL T B, w 2

¥, BEMRFRO XREHOHE 2

GEE (M6) 2b JIS1fk 2 5 A 0k o 16 20 % 46 0 e 7o 8 s
Foms BRI, K 7Ik0T L ﬂ;&‘gg:;%

1213 CO,80% DOMFLICHFFEL T\~%b,  Fig. 7. Effects of side wind on concentrations
coC b, #ARESRIC 3% Dk of CO, in shielding-gas
DEENGETDHET b —LORAEDMILELY b EX D EAFGELEEDLRS, L2
L, 7— 2 %5 FEOBECENT, v —A FHFART — 210 L - THAELRIMHER, Wik
LEdEfLeho &, 75 AXKMOEE L 10 cm/sec DA — L THEV L EZLFTED
b, T—2%ESC Lick by AT AR & Wit A ) RS HRICERL To
HL0LHEPI NS,

L 7kl wHTARE U &7 — 2 o e B GON AWE Uy & # AEDIE
EOLEEFCANRT, Hi#eFA—&4TA R a1/ ALOHRFTOWTHET %, Hik
B35 @), 3 RXT b, Q=224x10°X T/2713Xm/M, U,=Qy/S inb U/U=4 L1835,
7= %S LTk 0 A AMGOINBRIER LD, KR 1<U/Ui<4 L7s %,

¥, Teh—ARRERYLED, XBEEALRDLASL X 5K FMIAPDOERY
3%L3+25L, COBCHL 4% BEDOEZDBRANRD -2 LTHL XBREHDOHEN L
3, 7 rk—AwBBHbhitWI LD,
DEDZ EnbT7 -7 %S 2 LT X Vit sof
BT RIFE D, 16% P ER ET 54D
LEzbhb,

(%)
3

-3
(=]
T

a-1 Nozzle
Un 4 m/sec

6 50 Extension
(&) b mm
3:3 JXN—BHRIIERE o °C15 wn
o 20 mm
BB ) ALDFy ZREEHET — 7 2 20r
10F

¥ T@Eé&i, ﬁﬁ@%é’; ﬁ%ﬁﬁﬁ(’é‘ﬁ 0 0 20 0 30 4.°Q ?I?/ Ie)‘o 76 80 90
min

T, L 101500, A B8 /X —RH MBI : COp R

R=v Ry 7 BRI IETHID, 10~ Fig. 8. Effects of the extension on concen-

20mm &35, K813, /XA —FHEE tration of CO; in shielding-gas

#eA 10, 15, 20 mm O=FEEIC & b, U.=4m/sec —iE & LIcHEICOWT, 7 AA—REHH

B s R e BUE B CO, (%) I X WRLIcbDTH B, 7 AL —R MR, %

B LAETRE SRR TR DIV, HEGROEALIXTE HRETPICLLHE



CO: 7 — 7 ¥/ AN 0¥tk LA HR (8 28H) 39

ENHELWE WL S, ZDOZ LR, WEOGHRLIY LWL TH S,

4.t I U

CO, 7 — 7 B 1) Bt B OdEXY B & L, BEBORIE / X icou THE ik
FHOXREEL, 7—7%EbRWEHAED Y -1 Fi AEHH D CO, (%) 225 7 AR
LR R AL, KOBREBL,

1) 3HkE s Xdh, CR#f 7 A xR bRKECT Sh, ROT, AR, BRI/ X
NONEE Te 5Tz,

2) 7— 7 &ELIRVHBEDY — A FH AEHFD CO,(%) #WETHZ LicLh, /X
LD R ER NS Z ENTED, ZOEA, COBEEMN80% L ETHIUET »Al—LDIg\
RIFMTFEBL LN TE R,

B) 7 AL—RMEEgEY NI THIEIRIY, A—/ A rckuTEMRELEL <
M EXEBZEMNTER,

kb ) ICAEEED Bkl b, X BEEZORE S L OB E@ o2 v o dedl
T T AR B S8 50k 4 KIEREG, CO, 47 A DREC M@t J\ 7o 18 T AR F B TR
BB T, EME CHEELL CCTIFEREOHERICHELXYRL 7,

sds, BFEEO I sCGHARHAI R R M R X 5T,

3 K

1) ZRB-PTE: JLRT KWK, 4-2, 273 (HF 48).
2) tekzE, BLE: WH¥SEE 37-9, 953 (1968).
3) BARARKIE: ¥EHHN, No. 5 3-14 (1961).

4 RHE-BEAN: BE7 -2 B%, 170 (1962), E#.



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9

