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Abstract

In order to solve the problem that the first generation of domestic large aircraft skinned horizontal
double five-axis mirror milling machine frequently triggers fault alarms due to excessive load, a
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multi-axis linkage tool change device was studied and designed. By increasing the relatively weak
rigidity of the rotary tool change mechanism, the device avoids the direct tool change between the
machine tool spindle and the relatively high rigidity disc tool magazine during tool change, reduces
the load on the spindle during tool change, increases the adaptability of the tool change jaw clamp-
ing center, and avoids frequent alarms when tool change. A multi-axis linkage tool change prototype
was developed, and installed on a domestic large aircraft skin horizontal double five-axis mirror
milling machine for continuous automatic tool change test, and the results showed that there was
no alarm in more than 3600 continuous automatic tool change tests.
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Figure 1. Schematic diagram of the structure of multi-axis linkage tool changer
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Figure 2. Multi-axis linkage tool changer connecting rod coordinate system
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Table 1. Parameters and joint variables of the multi-axis simultaneous tool changer
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Figure 3. Schematic diagram of the deviation of the centerline of the tool changer shank
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Figure 4. Schematic diagram of the tool changing jaw mechanism
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Figure 5. Schematic diagram of adaptive adjustment of the center of the shank

E 5. IRibBEEN IR REE

5. SEHSE

Z RSB B R, St AR TR IR B2 1014 0] s Ak bR, F3hig AT A 3k JIRE P 5L
W, AR TIFE T B4 TR IR A /5 38 T AR TRE T HEAT PTSE MR . AN B (0 mT S M VP ) D0 DA BT 5%
HUBAT AR HE TB/T13821-2020 220 J e 14 BRI HVEVE N PP HE , Lhbritk JB/T13821-2020 H 8.8 ik
23: 71 B S A8 R I A S B T . B 24 30 SEBRn T B ) BSR4 0 AT T S
W, HESTIPE 36 NJIBL, B JIRF383 T RECA /DT 100 ¥k[13], TJEFERRL ] RCE A B AL,
AR s B AE b 2 T S F Sh# TR mT e, 1 6 Sd 7] B S IR RGEE S8 1 2hit T K P

500,000

1560.008  mm/min 108%

Figure 6. Diagram of the actual tool changer and the duration of the continuous automatic tool change
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