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Fig.1 Serial kinematics configurations of large gantry—type machine
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Fig.2 Three-dimensional structure of large size CNC elevated gantry machining—center
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Fig.3 Cutting forces diagram of machining—center beam
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Fig.4 Deformation of beam under the load of self-gravity
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Fig.5 The first four modals analysis of beam and correspording modes
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Fig.6 Schematic diagram of bilateral synchronous drive(Y axis)

Fp R D R 25 TP T F E R
¥l M R G2 AR R s
Wil A S0 A RS e 2 A A
MU HLRAS Z (Rl Y122, 23 H G R
R P A 1) B AE FH Sk A8 el g il 2%
SO~ QA S i P2 22 2k 5 O [ e - .2
8 ORRE A3
3 WNFKEHERZEREARES

1l 2R gt 5 FH ok BH 0 R Bl &R
4t GJ330, % RGN — 3G PR
B R I T A RO R, T
SR S AR P AR 2 AR A £ IR SR B
B8 ] S 10 Bl AT 52 6 hibe
31, GI330 B ARG HA B
B R ) R GEEE R, 9 s A
K Tl CPU B, B & R R &
T R B T REALARSRAE THI AR,
HA S PERE | n] SE R S BE RS
Sk B S REERE SRR G
AR I T D XA R AR

56 MiAtHlEEAR - 2016 43 6 1]

HATHERES

fRl R 28 GE R s A 3 D e S v
P BB IR IK S 2R 58, BLE 1T
R IV Pl M AL, I e DU

A ELER MR, 38 i e i o
LR
4 W EHSLMTIREh A

AN T H O — R4 2B R
A E T 7R RS X
J7 1) SR B 5 T, R et W 24
FI7 BIALBRAE Sha5#a) , ASE AT LA
VR BRIR L 1 = e i EA TR 3, kT
K AL B R e e A 1) ZR A [ R, 4
e = A BIK B P RTINS, TR AL
PREER, T ELIA ] LG 1 %) 22~ 2 B
)T 2 B 4 o ) T = 58 A 2 I
XA Sk i 2 ST 9K Bl S PN E Sl
ST, DTG R R i o T R 35
B A S REHLI 0 1 25
FEUA 3 3 R Sk 37 B 3l BT
[ T 75 =X, AT AR TRCR AL
(R
5 HfthfEXEFEA

ARG NC B HE AR 2H 7T
Pl AR L A/C AU Bk T fiE
kB EA R iR
HA T H W T HEARE 2R AR
HRER S I & E T B 2 ALK
() 22N T I RE A B 5 ] SE
Ga k. BN . MURELR I8 i i F Ak
i S | AT BE Sk | B AR BE Sk S R
RSB AN AR 5 T, i T
[ Sk () R SF RN AR AS [ i st R

E7 21T HLR SR E
Fig.7 Elevated gantry machining—center
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Fig.8 Large casting parts after machining
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Development of a Large Size CNC Elevated Gantry Machining-Center

LUO Hongping', LIU Xiangfa', LIU Guixian', ZHANG Yongjun', DENG Youcheng’
(1. School of Electro-Mechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China;
2. Jiangmen Gaocheng CNC Machinery Co., Ltd., Jiangmen 529000, China)

[ABSTRACT]

To meet the requirements for manufacturing large parts in shipbuilding, aviation, rail transportation,

nuclear power and other emerging industries, a large size CNC elevated gantry machining-center is developed, with stroke
of three translational axis 3mx5mx0.8m and machining accuracy of 0.02mm. The machining-center is designed to possess
the following important features: (1) Bilateral precise synchronous drive motor control system; (2) Mechanical structure of
static screw and rotary nut to achieve independent motions of double spindles; (3) Double rotary oscillating accessory mill-
ing head and 5-axis control system. Integrated with the components and techniques mentioned above, the machining center
is characterized with large carrying capacity, high machining efficiency and automation, easy operation and has found its
successful application in large parts manufacturing.

Keywords: Large parts; Bridge type gantry machining-center; Bilateral synchronous drive; Double spindle; Static screw
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