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ABSTRACT: The work aims to reduce the impact of resonance fatigue on friction welding mechanisms and improve the
reliability, performance, and service life of brick packaging machine. A friction welding mechanism model was
established to analyze the displacement amplitude and stress amplitude of the friction vibration arm under different
vibration frequencies. Based on the ideal welding temperature and welding time as parameters, the vibration frequency
and motor speed were determined. Within the tested frequency range, as the vibration frequency increased, the
displacement amplitude in the Z direction was greater than that in the X and Y directions, and the stress amplitude in the Y
direction was greater than that in the X and Z directions. The displacement amplitude and stress amplitude in all three
directions showed an upward trend. When the vibration frequency was 440 Hz, the welding time was at least 2.0 s, and
when the vibration frequencies were 450 Hz and 460 Hz, the welding time was at least 1.9 s. The temperature distribution
at the bottom of the friction vibration arm was basically consistent and reached the ideal welding temperature. Finally, the
vibration frequency was selected as 450 Hz, and the motor speed was set to 27 000 r/min. The final determined speed not
only needs to minimize the impact of resonance fatigue, but also needs to be combined with the actual welding

temperature and efficiency factors of the brick packaging machine, in order to improve the reliability and service life of
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the brick packaging machine.

KEY WORDS: friction welding; vibration; temperature field; frequency; speed

RPN 2 AL BRI B 0B 431, IR
WALIR Sl EE AR AR AR, P 4 AT L B A T AL i
FUARIBE 58 AR, PRBNAFPE— B BER IR A BT
o SR A o 1E 52 4R S i B AN [ P A5
TR AR A RS RR P 5 AR KM S5 b7 2 A7
e U BE LR Sh PR T AR R L 5 AR AEER T
T3 T AR AL AN R R IR 55 IR 3 T 2% AR B A
P B S PIRESE T ORI | PRIRRIIE R ) %
PF TR BESEMA N, 5 HAEBORIE R 7 | AR AR s
BT, IRSIBERCR Y s e S R e Ak RS
EXIRBVIHENLEST T RUEDT 5, R WIBERHR Wk 1
RN, PRI K ; Aleshin SEVBFSEA T
PSR ARt 1 2 Z BEHLIR S 20 s Worte S5
FE T AEAT FRBIAR T 4R 3l EE SR HP A I S R A Ik
WY 55 I 50 A4 ORE AL 17 748 R A7 I S 8l s 5 IR AR
A UV B AR e S P 07 PEREHEAT TR TS, 8 T L
R B EE SR AR K LU AR B S5 PR RE AL 575 R
INAEUOVGEILL T 50 4 B 48 X S (4 W B2 32 53 A L, A3 M7
TR RHEAR S, Wang SR S A
P SRR X A U s (W RV B A T T 40T s Bt
ST TP BB R P A A (TR B R (B %o
BEFESAOILIE | RIS A A AT T 4R 5 D7 s 2
SR T R R H SR VT IR BE 7 T R LA iR 5 24
fits BFRIGHEIEN TIRT RGOy HA, %)
il S B Be i PR st 2t A7 0 o B IR 3 5 1R 198 55
PERESEI TR, (RN dRe/ ME AL HLAR P EE AR H2 AL
PRI 55 s M W e b

R I INFEAIRIBE 55 oF 1 AT AU HIL H EE SRR E LA 14
SN, RIS IERIRSR, A HE T LR,
IR HEEBAR SN E AT IR 0T, A3 ARSI T
BEIRSNE 12 XYZ 3 ANJ7 10 (RIS AR IR -5 T PR,
TRAUA RERS 22 32 AE AN R et A9/ T, s/ Nk
55 (R o P X0k B 5 41R 20 R oG i EE 45 1 AT R L
HEUOY, A5k B PEAS AR R, R ARSI T
o BORRE I T] A IS AR SR B kR

1 FERITEVEBIREL

WE 1 P, e S AP L AT R
B, SRR IR | A bl AR SR IR
Uk A TARWRE : & e LIRSk, 3R
KRS BN (PET) FTA0H il sh o3 HILA i Ay BR
PP RJE IR, Je AT AU JR ki fe S AT Rl R
B HER B IR B T s miBar ML (3T
LA N B o BURIE SEBUR HE T REDLA ™,
2 Frn AR BT, 2 ZURIAEHT, ik al

K1 kAT apLE A
Fig.1 Brick packaging machine model
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Fig.3 Working principle of
friction vibration arm
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Fig.4 Friction welding mechanism model
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Tab.1 Main parameters of vibration analysis
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Fig.5 Displacement amplitude in X, Y and Z
directions at different frequencies
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Fig.7 Stress amplitude in X, Y and Z
directions at different frequencies
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Tab.2 Main parameters for temperature field analysis
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after friction welding for 1.9 s
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