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Thermal Characteristic Factors Experiment on
100MD60Y4 High Speed Motorized Spindle

ZHANG Lixiu'* ,GONG Weijing'*

(1. School of Mechanical Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ;2. National-Local
Joint Engineering Laboratory of NC Machining Equipment and Technology of High-Grade Stone, Shenyang,China,
110168)

Abstract ; The influence of oil and gas lubrication system and speed parameters on the temperature
and thermal deformation of high speed motorized spindle is studied,in order to improve the machi-
ning accuracy of NC machine tools. Based on the single factor experiment method,the experiment
of the thermal deformation of the spindle was carried out on the basis of the constant temperature
water cooling control system and the oil gas lubrication system,the effects of four parameters,in-
cluding inlet pressure,fuel supply time interval,single oil supply and speed on the temperature and
the thermal deformation of the spindle position were analyzed. The intake pressure and proper a-
mount of lubricating oil can make the spindle temperature rise and deformation of a relatively small
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head position for the spindle speed,temperature rise and thermal deformation is Obviously,and the

maximum thermal deformation of the Z direction ( axial). When the speed is 16 000 r/min ,the de-

formation can reach 83. 562 pm. The inlet pressure, the interval of oil supply, the amount of oil

supply and the rotational speed of the main oil and gas lubrication system of the electric spindle

have influence on the temperature and the position of the spindle X, Y,Z three directions.

Key words : motorized spindle ; thermal deformation ;the oil-gas cooling lubrication system ;the sin-

gle factor experiment method
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Table 1 Test parameters and levels

A% P/MPa  t/min  v/(mm?-min~!') n/(r-min"")
1 0.20 1.5 10 8 000
2 0.24 2.0 12.1 10 000
3 0.28 2.5 14.2 12 000
4 0.32 3.0 16.3 14 000
5 0.36 3.5 18.4 16 000
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Fig. 5 Effect of different inlet pressure on the temperature of the spindle
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Fig. 6 Effect of different inlet pressure on thermal deformation of spindle
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Fig. 7 Effect of oil supply time interval on the temperature of electric spindle
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Fig. 8 Effect of oil supply time interval on the thermal deformation of spindle nose

B 7 AT Ayl e I PR 1.5 ~
3.5 minZBfh, E4ANERE FRASEEMKE
A e AT S IR LA R E5TE 34.5 T
A 126 T A AT, Uh WA s [ [0 o Xof 3250 Y
W PR IREE UK BN RFS IR LT
A 25 [ AT A R] (8] B A 3 o, i
Je il R A RS S TR B S R 0 /N i I Y 4
PSR AE I Yl e ) 7] B 4K JE
I Y T A 5 22, 2ok 22 1 T i i B T
HRAL b AR A T = A ) P R REAR G b 2s
A5 A7 Fe B A T A R 4 A e s ) [
AR Bt Vi Vi T AR X s A B R Ak i P R
AR 2% AT L G BT Rl R AL
RS TR B R . BT LA, 3 224 A4 43k 3ol s 7] ) B
A Vb 9ol B R 2 T A B — 2 Y, R R 3

A7 AT T RICR, | S RE A B i A s RIS

F P&l 8 T 6 Ak gl st ] i) B xs Xl 1
AR I B 5 W A /0N, 2 A I s PR R] B Ok
2.5 minft, X Gl 75 1) ST dE A5 /0 5 AR v A
] ] B Xt Y i) AR T R 5 i K T X Sy
] A o 5 >4 Ay (] [B] B 2R 1. Smin 15
Y J7 AR Y BB KR 16,6 wm, 4 AR 3T s
ARG A 3 min B, Y O [ VR I R /N
11,2 s B3 BsE ] (8] B8 X Z b 77 1) #4028
WM AE R B, AL ETE 20 pm A4, I
F YA (] [ B oA 3 min B, Z 5l 7 1] 4
I /N 80. 978w, Tt B 24 AL 3 i ]
e B oA 3 min B, I P 9o X Jh R A ) 90 i 2
AT R A A IR f I TR TG el AR Y
/.



%4 M TR 75 % . 100MD60 Y4 13 H, =2 S A4 5 i BT 3R 5206 709

2.3 BRMHENFHIBEERATRZME HHE] [R] B ¢ o~ 3 min, B AETM & v 25008

TE BB AR VSRS 10 mm®/ min, 12.1 mm’/min ., 14.2 mm’/min
Wi 3 B, ML ARIR 285 ok 25 2k, I B 1) 2R 16.3 mm’/min  18. 4 mm’/min, 2347 5 2
60 min, FFHLATHLARR A =, Eﬁﬁﬂﬁféﬁ no S FHEEEASAFICANE 9 B, sk

k12 000 r/min, # ST P R 0. 20 MPa, {1 frE XY . Z J7n) ERISIEAR LN 10 Fis.
40 40
35 35f
30 30+
25 25F
<20 Ca0f
15 15
3£ 10.0 mm’/ L E10.0 mm®/;
10 IE% \ﬁﬁlz 1 mm’ /ﬂiﬁ 10+ -~ %% \‘?(Eﬁlz.l ﬁxﬁiﬁ
4 ﬁ%ﬁmﬂm T
- L | Ly
S —— Bk \?HEEIS Ammimin O e K PEiE 184 mm’/min
0 10 20 30 20 60 0 10 20 3'Q 20 50 50
40 (a)jiﬁhﬂi%ﬂi?iﬂﬁﬁih
35¢
30
25¢
~ 20 L
15,
—=— R E10
10 —e— Rt E12
E= L IF
—— £y
5t —— K18 ——
0 10 20 30 20 50 60 0 10 20 30 20 50 60
t/min t/min
(c)EHHBIHH ARSI R T AL R A (@) EHEMARTTRII R TR EAEL
9 PP AL T EE TR A7 R Y R )
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Fig. 11 Effect of rotation speed on the temperature of electric spindle
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Fig. 12  Effect of rotating speed on thermal deformation of spindle nose
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