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Test equipment for measurement and control
system of welding fume formation rate

LUO Jia', BU Zhi-xiang' , ZHU Shi-qi', MENG Qing-run’, WANG Li-shi'
(1. School of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430068, China;
2. Wuhan Temo Welding Consumables Co. ,LTD. , Wuhan 430085, China)

Abstract: Aiming at the problem of the measurement accuracy on the fume formation rate of GMAW, a test equipment for measurement and
control system of welding fume formation rate was developed by studying the signal detection and control equipment in the measurement of
welding fume formation rate. The welding process parameters were measured or controlled accurately in terms of welding current, welding
voltage and welding speed in the GMAW welding process. The motion control system, suction filter system and data acquisition system were
designed and control timing of the system was established through the analysis of the detection and control process of the measurement sys-
tem. The real-time monitoring of the measurement process was achieved, and the acquisition, analysis and storage of data automatically was
completed by applying the LabVIEW platform. The results indicate that the system can realize the measurement and control functions of weld-
ing process parameters, and the measurement accuracy and precision can meet the design requirements.
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N TR i B T S B BT

0 5 7 S (AT R TR ) S B
N N e e AT i

A fifi g SR T PR B 2 A T P S PSRRI R R R T S8, A B T T R

W E #2019 -07 17

EST A WA EE TREPHIT I B BT H (B200714002)

EBEINT B H(1995 - ), 55 WAL WA 50 A | 28 AR A I AR 7 A BFE . E-mail : 1144014821 @ qg. com
BEBRA: M, B W+ 0, E-mail: bzxwh@ sina. com. cn



- 430 - L H

Tr & 37 &

PE A AR TR A 7)Y B 18 50 B TR S AP 5 s T A
PR AR AL T2 S50 2B ARYE

YAMAMOT M E %5 A" AR AR 2 2% 2 3R K [l P
BRIFERIF A (R R AR A2 SR, SE B T X R 2R SR
Mt AR YA AR SE R S 500 B 3l Ak R 4 Al 4
F G AT RRAL , I RS X LA B LRE

RERM A ELA AT WAL A 7 B S, B2
N T A TP A HLAS A e BT Tl = A
R 2R Gop A 4o

AW L 1SO 15011 — 12009 [ Br A5 i Sk 5L
B2 WFl—FP LT LabVIEW F4 10 GMAW K42 %
A RN e N R G, R A AT e R e A R
A It — 2P AR T 2P B R S

1 P R g0 R 454

FERRE T RR | B B (i) 77 A e AR AR 2 o )

R R AR HAH AT .
M -M
At
60

X FFR— M R 2% mg/min; M— FEBERTIELCY
Ji, mg; M'— KR35 DB AR H I i, me; Av— SR AT
] ,s0

R (1), A SEEXT R AR 2 A ROR AR | 7 2
LB A T AR 2R AT 4 0 O30 A B I A
AR AR AR R 2D 5 38 3 ) o B 3 21 A B 4R Y T
Ak, ﬁtﬂ%kﬁ%ﬂﬂtﬂ BRI HAR A 2R R FEAR T
G RS SRE AR PR R R I (] 45 R e SR
FE R A FE RN B AH DG E G, I X A5 42 B R AT ol
R T U T S Sl I EORS B B A s, )
WA PR ZER A A shsfil Lt gL e B ok, 2
TR 22 IR 5 A0 TR % 8), 53 b 75 ZEX g R 40
B T T

RSEELLL B TIRE K KA RN ke A
A Tk R G EE R AR S A AR 58 S AR A L
Horb Bl RE SR RGEH TN SRl 230
el B RE R AR FA AL,

2 AT
2.1 +FBERMERS
HLB 50 G R TAES A BT A % 1R
FUEAN 86 UL A U LA A, K T [ A T
EG b Al st 8 TAE G R IR LA E .
B R 4 A = RS T G 1 7 7 9 00 0% R o, S

FFR =

(1)

PRLBR AT FIEf o 2 i oL BT RE

DMC2210 & ZEiz s H PUL H1 DIR Ay tH bk ol
MI7 5 S EL N EROAE 5, L dE LK Sl 8% A + |
A - B+ B - uiar il SECEL LG AR R, R
S0 3E L2 s R AR o S
B BT I B4R

U R GRS R PSR AR B A A 2
LA HLRE S AL IR 4, OUT 3y 11 3% $: 4k i 2%
CL ¥ 1, 38 38 48 R 285 T S 42 o] L A A1 308 22 A1 R I
B, S A Sh AR AR

™~ .
T AR 1 R,
At Busl Busl At At Busl Bus2 At
A- A- A- A
B+ B+ B+ B+
B- B— B— B-
PUL+ PUL+
PUL— PUL-
DIR+ KMI |_|—_| Eh(lvlz DIR+
DIR- DIR-
AC cL1| cL2 ACI
AC2 puL1+ OUTI OUT2 pyL2+ _E AC2
1 \%E PUL1- PUL2- 2
= DIR1+ DIR2+ LVCCH24v
GND o GND
DIRI- ooy DIR2
+ EL1+ EL2+ +
Kl EL1- EL2- i
| EGND EGND
+ [ VDD +
K2 vCC GND K3

BT A5 G il v 1A

2.2 HERERS

RS PCI-1710 WHEEE R R | L ini A5 IR
AR EE A% R A A, AR R IR O JLKS/
JLKT-8 & /R 2L A e, 2 0 ~ 500 A,
HAGE/INT 1.0% , JEEH Ryl JLDA4U H %
fEigs  HAEFR R 0 ~200 VSRS B /NT 0.5%

B R AR KRN 2 Firs

24V

. -
s
o

OUT+
I— AlO

COM

JLKT-8

All

SIG_+ p—
SIG_1 |—

+24V i PCI-1710
ov §QC

OUT+
OuUT-

AIGND

JLDA4U

K2 HdaR g



5 4 1]

B A A R AR R RGBS 431 -

B 1 PCI-1710 H ATO AT AT 43 ) 22 A0 H, 3 A
HL A5, JLDA4U 1 SIG_ + Fl SIG_ — 43 W34 318 5
& P AR FIARAR:

3 Bt

3.1 ZZWEHNRF

TE A T T2 2R T A 0 A4 o o R ) 0T, 2
HR BRI P 3 R

1 2 3 4 5 6 7 8 9
MRS __ A T
: [ B Is H

e S —— N

s —— o

K3 RGURLERI Y

TEM L e TGRS, R ahiiiE R4
il R G RAERE A PRE N 42 % R AR e T Ay S5
RYEH SR SR 2L, HFIT IR R SR IR e AR e e
WA B 55T &I Ay, FRIK S0 3 LR 2 T
Ef &k Ay Jr TAE G 1IR3 JERY Ar, , P45 11X
LEHURVEE R AR | e m AE I A Jm PSR GE, AR
R AR = F AR A AR AR
FSHRE SN 1 FR,
1 BSHE
Eq SE X E4i SE X
Aty /s SIRATIZ AT Any/s B dERALIER S S ]

Mty/s SBUERBLEATRE Ar/ms 30 GERHE LT
M/s SURRURIZATIEL T/s REGHIE
Po/mm  TAEGHIMRGE  P/mm TAEBZ RS
v/(em -

o, TEGBHSEE  L/A HL 3t R

min

At,— vy TAE & 046 Fo kA2 B R A Bhik R 2
3.2 EFREEEIT

FET LabVIEW XA gmfe , 2R 40 AT SN £l R 42
Ak of AR ) B B4k, I EOE A S e s I ot
TR RSB E A s o

B RE wE 4 s,

WIESHCE I A R TR E , W S LR
LA Aty) o, SERVERE AR WEE TS, 0 SR AR A]
SR R I AR R TR P Y
HA Hs | HL YA R R R A AR

F G

LEaBEP q

BUAEIBRAL?

| rretmE, wwmssise

| manumen, T, |

L

A
TAEGEIE

BiEEL s RE |

| mszenmmrs | | |

SRR 1>1,? E
R

| semimesci, 7 itmsik |

[ 3 B S

3.3 BESmE

PR TP 5 T 6 45 FH P i A 7 At R 2 X
S, FARG A IR S AR R34

TS A A R A S RO E R R B 3
KBHA B, £ B SE B[R] 1Y Dy Re , 5T #5417 5
Jifi,

4 SEEER

KRR RGN TSN AR SR A S
YEFH ESO1T-1 BIZGAR 22— ISR T
(FREZHLIN 230 A ~260 A, KRBERL R 25 V ~27 V 1542
B 20 em/min, RS AR 20 L/min) |, REEIF I
HL O AR L R 545 5, X5 5 Bl DR AT D8 D Ak B S
15 B AT RS S R B A S R,

400 . . . 28
------ i
JHEE 127
< 2%
£ ol 4
& [ I 125 -]@
3 [ RN P
‘ PR e E
T T AR A
SRR 123
200 50 100 150 200  250°2

t/ms

S IREERT W VR e 3 A

A5 b S BOIRAT & BUBSERL , TGRS 2
SR EBRARE 1SO 15011 - 1:2009 356 BR ; e &5
g AR L R 243.3 A BREHLRIE N 25.9 V,
I PEAIZ IR T R T, S ST T A



<432 - L H

Tr & 37 &

PR AL KRR A R 2 1 T ) R AR R
R I 48 B BB LS 3 RN R A4 F T

(0 K AR AR, IFF T &R DN 4 (16 41) .
PES RS Ko B ARBE IR 2 s

*2 RBESHERAIRYIE
oK MR MEEUE/ KRR, MXRZE P R MR BEEUE/ RAF, MR E
T OW/A F/V (em - min™') (mg-min~") /(%) T OWi/A H/V (em+min™') (mg-min~') /(%)
186.0 30.0 20 333.4 214.8 28.0 20 368.6
1 187.6 30.0 20 380.0 7.5 9 212.6 28.0 20 320.1 9.0
184.9 30.0 20 346.6 216.4 27.9 20 326.2
218.3 30.0 20 345.5 218.3 30.0 20 345.5
2 216.4 30.0 20 375.1 1.0 10 216.4 30.0 20 379.9 3.4
214.5 30.0 20 353.2 215.3 30.0 20 376.4
240.3 30.0 20 481.6 215.6 32.0 20 497.8
3 242.9 30.0 20 320.8 11.9 11 216.5 32.0 20 439.4 9.0
245.9 30.0 20 480.0 214.2 32.0 20 433.5
275.3 30.0 20 673.4 214.5 34.0 20 447.6
4  274.9 30.0 20 737.8 6.9 12 215.6 34.0 20 460.7 1.5
275.9 30.0 20 660.0 215.4 34.0 20 453.4
306.2 30.0 20 787.6 185.2 30.0 16 404.8
5 304.6 29.9 20 899.5 9.6 13 185.4 30.0 16 391.8 2.0
304. 1 29.9 20 776.1 183.3 30.0 16 394.3
331.2 30.0 20 883.9 186.0 30.0 20 333.4
6 333.9 30.0 20 884.6 1.1 14 187.6 30.0 20 380.0 7.5
335.6 29.9 20 855.3 184.9 30.0 20 346.6
365.6 30.0 20 878.8 184.9 30.0 24 339.3
7 363.4 29.9 20 841.2 2.7 15 185.5 30.0 24 317.5 3.4
355.5 29.9 20 894.7 187.2 30.0 24 327.9
214.1 25.9 20 309.5 185.3 30.0 28 294.6
8 217.2 26.0 20 296.0 3.2 16 186.1 30.0 28 299.9 5.7
214.5 25.9 20 317.4 186.6 30.0 28 323.2
2 P X A R AT R 22 AT T AR .
5 iR

PR P20 240 AL KR RN 30 V, SRR E R
20 em/minf  ZAEAR AR ZE B, N 11.9% , T
S SR P FUAT i A B 0 A R 5 2 B T B
FLE AT IR 2+ 10% 548 450 A3 RO8E 35 21
98% , HeH1,60% LA b B BHRARRTR 22 A 4%

AL 122 B I A M R TR

B 22 B i A 6 fis

35

29 B 130
C |
25
l50 &
17 2
15 15 R
lm
8 ; ] 10
7
|
4~6 68 8~10 >10
RZEE (%)
E6 HmiRzEsBgiTE

AR SCHF T —Fh 3T LabVIEW -4 ) GMAW 43
PR AR R E I RS, FEEERNT .

(1) IR T 24 S0 e 2 92 R 498 S B 1 0
PR A Sk, JUHE X R R R AR B T
ZHGER T H S ABEE R A5 R BRIt

(2) 12 B A SRS BTG FE EIPRARFE 1SO 15011 -1
2009 BRI RIRE A AR I SR AR AR L AL
R AT A T4,

(3) 38 3 % D A5 4 2 A7 AR X 352 22 43 A, T 7 A
XPiRZE/INT EPRPRERLE £ 10% 8 5 H 98% , ]
L3224 0 o A AR

\

2% 3Lk ( References) :

[1] FALCONE L M, ERDELY A, MEIGHAN T G, et al. Inha-

lation of gas metal arc-stainless steel welding fume promotes



o

54 1)

B A AR R A AR B R S R ST

- 433 -

(2]

(3]

(4]

(5]

(6]

(7]

lung tumorigenesis in A/J mice[ J]. Archives of Toxicolo-
gy, 2017, 91(8) : 2953-2962.

PIRES I, QUINTINO L, AMARAL V, et al. Reduction of
fume and gas emissions using innovative gas metal arc weld-
ing variants [ J ]. The Internation Journal of Advanced
Manufacturing Technology, 2010, 50(5-8) : 557-567.
55 AR KRR RE RN AAB T 1Y b U (I ) B A ——4)
Briseih) 1R PR [ 1], 148 4%,2019,36 (5) :50-
54,72.

MENESES V A D, GOMES J F P, SCOTTI A. The effect of
metal transfer stability ( spattering) on fume generation,
morphology and composition in short-circuit MAG welding
[J]. Journal of Materials Processing Technology , 2014,
214(7) :1388-1397.

VFIER. GMA K3 T LS B R H 2R 77 A5 52 Wi 1) F
FE[D]. KHE REREMRRA S TSR, 2008.
SRR AR B R R THO AR A SR TR
W T 228 ()], JEJ1484%,2018,35(3) : 14-18,
38.

TASHIRO S, MURPHY A B, TANAKA M. Numerical sim-

ulation of fume formation process in GMA welding [ J].

A5 AR
B, MM RINED, AR AR R AR R RGBS [)]. HLRL T AR, 2020,37 (4) 1429 -433.
LUO Jia, BU Zhi - xiang, ZHU Shi —qi, et al. Test equipment for measurement and control system of welding fume formation rate[ J]. Journal of Mechanical &

Electrical Engineering, 2020,37(4) :429 —-433.

(8]

Welding in the World, LeSoudage Dans Le Monde,
2018,62(6) :1331-1339.
YAMAMOTO M E, YAMAZAKI M K, SUZUKI M K, et al.
Effect of flux ratio in flux-cored wire on wire melting behav-
iour and fume emission rate[ J |. Welding in the World,
2010, 54(5-6) : 154-159.
EGUTI C C A, TRABASSO L G. The virtual commissioning
technology applied in the design process of a flexible automa-
tion system[ J]. Jounal of Brazilian Society of Mechani-
cal Sciences and Engineering,2018, 40(8) : 396.
[E82187 o oo () e S Rk T JESRE LS A iURE
AR AR B M ER [T K251, 2019,40(1)
43-48,168-169.
PRERE WOt AR HR, . £ T LabVIEW [3IAR S
By 2 Ge[)]. BARHL, 2019, 49(3) : 4349.
ISO 15011-1-2009. Health and safety in welding and allied
processes-laboratory method for sampling fume and gases-
part 1: determination of fume emission rate during arc
welding and collection of fume for analysis[ S] . Geneve:

International Organization for Standardization, 2009.

[ #m3E: JH SR

<<HLEE.:|:5FE>>%/%:\;http://www. meem. com. cn





