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Abstract: The multi-link drive mechanism of a high-speed precision press was simplified, and based on rod group method, the displace-
ment and velocity equations of slider were solved by Matlab. The results show that compared with high-speed precision press with crank-
slider mechanism of the same stroke as the working mechanism, the multi-link drive mechanism reaches the nominal force stroke position
for 9° in advance, and the corresponding slider speed is reduced by 26. 4% , which helps to improve the stamping precision. The force-en-
forcement coefficient curve is asymmetrical, the value on the left is smaller than that of the crank-slider mechanism, and the value on the
right is greater than that of the crank-slider mechanism. The error transfer functions of the mechanism are established and calculated in
Matlab. The results show that the error transfer functions of crank radius, connecting rod 3, connecting rod 5 and coordinate x5 have ex-
treme values at the top dead center and the bottom dead center, and the error transfer functions of connecting rod 3 and coordinate x4, are
positive and nearly identical, which causes the slider position to shift upwards. Considering the thermal deformation of rod system, the er-
ror equation at the bottom dead center is established, which lays a design foundation for the stability of the bottom dead center.

Key words: multi-link drive mechanism; high-speed precision press; force-enforcement coefficient; bottom dead center; error transfer

function

BE 55 K5 B J2: 1 R 2 FE T LI A% O A AR R[] LA B g 5 i 0, 3 sl il [l B DA S T AR 2k Ao
ET%H%E%MJE#FE’JBZ%%EO llﬁm@ﬁ&ﬂ?j}m WX T AR NG BE P A — e i s2 e, HAS I 2
- >R FH AR SRBLRAE S ARG, T 30 S kG RV PR IE Bk B 1R 22 20 IR 22 1 40% ~
JEZ BT RUE . TN ARG . B K 70%m Hﬂffﬁ/’%ﬁ%m*ﬁqﬂﬁ’ﬁﬁﬁf G T, Has

iﬂ@ﬁﬂ‘]ﬁak FFFECR A T WS, AEEHT A
WFEEH: 2021-06-22; fEITHEL: 2021-09-19 MRREATOR T —SE IR, 1224 KT ACS B LT £
ﬂgﬁﬁﬁg g (197’8_), 5, {ﬁi, Al R EAE S R ML, AT DL S 2 s R AR b e o R Y
E-mail ;. 50547481@ qq. com SRR LA RASE S0 A BT N AR AR B R AR e




557 1]

RS . R T AL AT SR S LA B 12 gl 2 195

Pt e RS % T LAY T S RORS B W T 7 vk
e FERPVEY GEEER ISR 2 BAR
IR, YR (38 2 22 3 AT R Sl LA B AR s gl 5
) LARESAME . ARSC SER ZE RE DALY
18 8ljf MR AL 18 R BIE AT 0 A, BROR SR AL R
R A SIEE A (FFRFFRRARIE SR |

1 ZEMF KA

B 600 kN T2 NS 2 T L R sh LA
RN 1 B, Hod PSSR SRS, o XL
P AT 2 BOFREREE . O 1 SEBRAT AR IE T -7, AL
R ZEAT SRR o MR S P 7K P A PR R A
TP IFIRE_ R X FRAGEFT I SR AL, Haz3)
JrEOh s BUROFT 2 Fedem i AT 3 K 3" S Sl A
AU RIHTEE 4 K 4 7KFI7 a0 FRiesl, Tk 4 J
43853 IR 5 K 5 KEh R 6 S B R R s
8, il BIERT 7 R 7 s B 8 SCEL T B
iz sl, LA iR 6 7= A ArE s

B e

-7

B 1 ZiEFTIRsh LA & &
L fhiflh 2. BURACAFT 3. 37 T 4, 47 W 5. 5. FET
6. WEME 7. 7. R 8. P

Fig. 1 Schematic diagram of multi-link driving mechanism
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Fig. 2 Simplified multi-link driving mechanism
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Fig. 9  Force-enforcement coefficient curves
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Fig. 10 Error transfer function curves (I3, xs4)
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