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Research on gas-liquid two-phase characteristics of forging mold spray

Wei Xiang', Yao Hongliang', Zeng Qi', Ding Xiaoyue', Qin Sixiao', Chen Xianming', Zhang Nan',
Chen Hejing', Zhan Yuheng’
(1. China Academy of Machinery Beijing Research Institute of Mechanical & Electrical Technology Co. , Lid., Beijing 100083, China;
2. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: For the problem of difficulties in debugging spray parameters on the forging automation production lines in actual production,
the gas and liquid flow under different air and liquid pressure conditions was tested in spray by the self-developed spray parameter data ac-
quisition experimental platform, and the change conditions were analyzed deeply. Then, in the spray lubrication device of a certain auto-
mation production line, the installation position of sensor was determined based on the experience and on-site experiments, and the instal-
lation and adjustment were carried out to monitor the changes in the pressure and flow amount of air and liquid during the spraying
process. Furthermore, the collected data was visualized and analyzed by mathematical software Matlab. The research results indicate that
with the increasing of water supply pressure, the air pressure in the mixing chamber is easier to build and reaches a steady state, which is
twice as efficient as the liquid pressure building. The water flow amount of the internal mixing air atomizer nozzle shows a trend of first in-
creasing and then slightly decreasing, reaching a maximum value of 5.59 L« min™', while the air flow amount shows a trend of first de-
creasing and then slightly increasing.

Key words: forging digitization; spray device; cooling and lubrication; air pressure; liquid pressure

W 3L A A TR, W A B B AR SR
NG, Xk 6B ARG JEE R 3 i B R H 4 A
THY, FE e H MBI E ST, mRoR B A
FEMEALAY = il R B OCE B, SR, AE A St
AR, A5 FEEE R T, RN T AR
o, R R A GRS B R A AL

KRB 2023-10-16; fEiTAH: 2024-01-18
EE®N: B M (1997-), B, WA
E-mail; rick4451@ 163. com

BIEEE, R (1978-), B, WL, #F5ER
E-mail: Yaohongliang2003@ 163. com

R R | Sem B Fam LA™ ah B, 7
R AR AR, BRI B A1 I
BORC AN P LRITFLSA TG R 2 —
B R P 2 11 h S 3 Ao M 5 3 8 T
W AE R A H A T, DA | D, JF
TSR 1T AT A R AR L DT 8 e i
T ERRENER™ bl T, %0 A R DL Y
PEIRANERIR, 1R R A by, R A IS RS
{4 ) R R B S A 4 4 Je VR Sh AU FERCR, T
R P R ERESE I RGBT,
TR TR A e R 2 25 P i 1 512 B 25 1) S



AR

BLOAE BEE RS S AR DS 213

P, o T I I ) 245 K N 55 AL L Bk
RG2S e (1 B S AR X 4
JLAE, P A AL BE 52 AT I 5UHL R I
A RAT | IR R A R BRPG
ARG AL SRR RTUL 2 7 SRR Ak 2y 43 0T
AIE R S R e, R HURE T B B 25 1 3 A
A, AE E s A S AR A R R R
B2, KT WIRATR G A 2 25 A e X
AR PE AR OG22 07 I AT IS W AN FE 0, I R BUX
FOARAE BN A AR IR, B B8 B AR
PR T EIRA G . A SO B A AT T A RS
W55 SRR R SR LI, X B ads A 7 2
Z i R PR 2 AL i RO 4
PEOT RESCERHITTT , MMM WS T 25 i 22%

1.1 XER%

§B 1 I 25 T 1 5B R 4 R e A R T AL 1 AR
SRl BERE TN, WIRIRAG K5 mE
SRR G AR, W 1 R,

R A5 55 55 1) ¥ 20 45 0 43 i 6 B RN D BE, AT LA
P BB, BB, MR, BB, BA
BORmE S BEAEER Ay, 2 SRR T W% R G0 4515 R
TRAOOEEAT R BRI AR A
MTER, BE T 541 E30055 A 3 12184 4s |
SD5500 <A i i i F1 SM6100 ¥ 1A Wi i 2R 4k

1 WS IR
LSRRG 20 WIRAEN X 3. BulR A T
4. MEAAALER 5. Bk 6. MIRURAHK
Fig. 1 ~Spray lubrication device
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Fig. 2 Schematic diagram of spray test platform
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Fig. 3 Principle diagram of spray
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Fig. 5 Schematic diagram (a) and physical diagram (b) of gas-liquid mixing chamber
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Fig. 6 Schematic diagram (a) and physical diagram (b) of nozzle selected by experiment
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flow amount with motor frequency variation
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Fig. 9  Gas-liquid flow curves under different air pressures
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