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A Study on the Improvement of Dynamic Characteristics of
Spindle-Work System in Lathe

—Focused on the Bolt Joint between Headstock and Bed—
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Abstract

In this report, the experimental works on the dynamic characteristics of a spindle-work system

in lathe and of a column model have been done, when aluminium plate, blass plate and stainless

steel plate were inserted into the contact surface between headstock and bed in lathe.

From this reserch work, following interesting conclusions were obtained;

(1) Bending stiffness and dynamic characteristics of a spindle are increased by inserting thin

plate beteen headstock and bed.

(2) Bending stiffness and dynamic characteristics of the spindle are improved by inserting

low hardness plates than high hardness plates.
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Fig. 1 Schematic diagram of measuring apparatus
for static stiffness of column model
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Fig. 2 Shape of column model
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Fig. 3 Schematic diagram of measuring apparatus
for dynamic characteristic of column model
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Fig. 4 Schematic diagram of measuring apparatus
for dynamic characteristics of spihdle
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Fig. 5 Shape of contact surface between headstock
and bed
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Table 1 Chemical composition of materials

\Cu]Mn\AllNi\Si\Mo|Cr

SNC| 0.11] 0.335 — ]o.46]0.064( 0. 006| 0. 009
CuS | 92.95] 0.002 0.203 ~ |- | 0.001] —
Al | 1.383) 0.006l04.46 | — | 0.447] — | —

3. HE@ne 13

3.1 Z#ol| o8t MeiHe| HHZM

2EE AAFE MHAA sh4 APEley 4
ol T EF (Pst=10kef) & Z449& o Aty
Hel 6 & FHsd AAEY FHE H4R T
F2 8 Fig. 63 2ok AAAYony Y44
AAHe Frtell Hel AR e, NAEL 4
d5tA] fshe W AAES AYesds o 249
ax AAEY AE7t 32 o] TAYE ehn
de AL B F duedl ojAL Ay HyPdd A

o o



LN

Pst =10 kgf
o Al

o SNC

a CuS

06r Non-insert

0.4

h

0.2

Bending stiffness (Kgf/um)

1 L

{ 1 1 1
0O 700 200 300 400 500 60
Joint force Q,(kgf)

Fig. 6 Influence of joint force and plate material
on bend stiffness
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Fig. 8 Influence of joint force and plate material
on logarithmic decrement for column model
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Table 2 Point of chatter occurrence and cutting
conditions
Character Hard- Point of |Roughness|Roughness
ness chatter before after
occurrence| chatter chatter
Insert (Hv) occurrence|occurrence
plate (r.p.m) (Ra) (Ra)
Aluminium | 52.14 838 1.68 3.4
Brass 116. 14 820 2. 06 3.68
Stainiess
Steel 224.14 810 1.77 3.03
Non-insert 804 3.4 3.93

Feed : 0. 12 mm/rev
Depth of cut : (.02 mm
Diameter of workpiece : 30 mm
Length of projecting part from chuck : 140 mm
Bite width : 16 mm
back rake angle : 0°
end relief angle : 0°
side relief angle : 10°
length of projecting part from tool post : 40 mm
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