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CNC Lathe Machining

Task 1 Basic Knowledge of CNC Lathe

Part A Technical Reading

el il T A

1. The General Introduction about CNC Lathe

The CNC concept was proposed in the late 1940s by John Parsons. A CNC lathe is a
computer numerical control lathe. It is primarily used to rotate round workpieces with
turning, boring, drilling, reaming, tapping and other machining processes. Firstly, the
information required for machining workpiece is recorded by the program that is stored in
some media when CNC lathes work, and then the program is input to the numerical con-
trol device. Processed by the CNC device, commands and control signals are issued to ser-
vo system to drive machine, coordinate machine movement and make it produce a series of
machine movement such as the main motion and feed motion, to complete workpieces ma-
chining. When changing the shape of the workpiece, we just modify the CNC program to
continue the machining.

CNC lathes are classified as horizontal (Fig. 1-1-1) and vertical (Fig. 1-1-2) CNC lathe.
Horizontal CNC lathes are for longer axial dimension or small disc-type workpieces turn-
ing. Vertical CNC lathes are used to turn large diameter disc-type workpieces turning.

CNC lathes have the following main features:

(1)Short transmission chain and high precision machining;

(2)Simple spindle, simplified structure and greatly increased stiffness;

(3)Sufficient cooling and more rigorous protection;

(4)High production efficiency;

(5)Reducing labor intensity and improving working conditions.



e

Fig. 1-1-1 Horizontal CNC lathe Fig. 1-1-2 Vertical CNC lathe

2. Components of the CNC Lathe
The main components of CNC lathe are headstock, bed, guide way, turret, tailstock,

feeding mechanism, operation panel and auxiliary systems, etc. (Fig. 1-1-3).

3 4 5 6

Fig. 1-1-3 Components of the CNC lathe

1—bed; 2—headstock ; 3—three-jaw chuck;4—turret;5—tailstock;

6—operation panel; 7—protective shield;8—turret motor;9—guide way

CKA6150 lathe has such configurations:
(1) Construction casting molded with resin sand of bed, headstock and saddle

plinth, etc. ;

(2)Feeding system uses servo motors, precise ball screws and high rigidity compound

bearings that ensure accurate positioning and efficient driving;

etc.

(3)High spindle speed with wide variable speed ranges, low noise;

(4)Flexible control panel enables convenient tool setting;

(5) Vertical 4-position turret, horizontal 6-position turret and quick change tool post,
are available for your selection;

(6)FANUC, SIEMENS, FAGOR, etc. control systems can be appointed.

3. The Hydraulic Control of Chuck/Tailstock

The chuck on CNC lathe is used to hold machined workpiece. When processing long
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shafts, it needs to use the tailstock center to tight workpieces in order to ensure accuracy.
The hydraulic chuck is mainly composed of two parts. One is the hydraulic cylinder fixed
to the end of spindle, the other is the chuck fixed in the front of spindle. The hydraulic
workstation provides power to the chuck, the chuck is connected to the rotary cylinder
which controls the hydraulic clamping and loosen of the chuck by telescopic actions. The
clamping and loosen actions can be realized by an instruction or foot switch, the size of
clamping force is controlled by adjusting the hydraulic system pressure. It has such fea-
tures as compact structure, motion sensitive, greater clamping force, also achieves to im-
prove work efficiency and reduce labor intensity. The hydraulic chuck is shown as Fig. 1-1-4.

Running smoothly and speed adjustable are the features of the hydraulic tailstock
which usually has forward, backward and stop functions. In order to ensure safety, the
action of tailstock quill is interlocked with the spindle. When the spindle is rotating,
pressing the exit button of tailstock quill, the sleeve does not operate, only when the spindle

is stopped, the tailstock quill can be quit. The hydraulic tailstock is shown as Fig. 1-1-5.

Fig. 1-1-4  Hydraulic chuck
4. The Electrical Control of CNC Lathe

The electrical control system is a indispensable part of CNC lathe. It consists of many

Fig. 1-1-5 Hydraulic tailstock

electrical components connected in accordance with certain requirements, and achieves the
automatic controls of spindle rotating (CW or CCW), the turret fast-moving, cutting fluid
opening or closing, etc. Therefore, it plays a decisive role in the correct and reliable CNC
lathe machining. The common electrical components of CNC lathe include relay, transfer

switch, fuse, contactor, etc. as shown in Fig. 1-1-6.

(a) Relay (b) Transfer switch (c) Fuse (d) Contactor

Fig. 1-1-6  Common electrical components of CNC lathe
The electrical control system diagram is expressed by the various electrical compo-

nents and their connection lines, generally including electrical schematic, electrical layout-
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diagram and electrical installation wiring diagram. The electrical schematic is expressed by

graphics and text symbols which represent the connection between electrical components

and the work principle of electrical in the circuits, but it does not reflect the actual size of

the electrical components and installation location. The electrical schematic of KH-CA6140

lathe is shown as Fig. 1-1-7.
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Fig. 1-1-7 The electrical schematic of KH-CA6140 lathe

lathe [1eid]

bore [bo:(r) // bor]
drill [dril]

ream [ ri:m |

tap [teep]

Servo system

horizontal [ hori'zontl ]

vertical [ 'vartikal ]
spindle [ 'spindl]
headstock [ 'hedstok |
guide way

turret [ 'tarat ]

n. R

ot EEDBR, P REL W ER

ot. B (FL) , 3T (IR

vt &FL. T FL
vt. 44

(G} &S

adj. KFH, 5 #F LTI B

adj. EEHK B K
n. F 3l

n. EHIFH

S8

n. JJ4R



tailstock [ 'teilstok |
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n. RYE, B IE, TRAT &

cast [kast] vi. 15 L

resin [ 'rezin | n. ® I8 , & B g

plinth [plin6] n. JiC R , FE P

ball screw IR 24T

hydraulic [hai'dro:lik] adj. WITH , WE

chuck [tfak] n (ERFHD Ik, F&, K
shaft [Ja:ft] n.

cylinder [ 'silinda] n. KL ZRAK

telescopic [ iteli'skopik ] adj. {481

quill [kwil] n. =R il , 3 5, BN, R EF
interlock [ /inta'lok ] vt fHERB , B SS

sleeve [sli:v] n.EBE,EH

component [ kam'paunant | n. R4 R 43 JB4 T
relay ['riilei] n. 4k 28

transfer switch T e

fuse [fjuz] n. JEWTAR RIS 42 I 2
contactor [ 'kontaekta | n. b 2%

schematic [ ski:'meetik |
layout [ 'leiaut ]
circuit [ 'sarkit ]

unify [ 'jumifai]

n. B, CJL38) H B 5 2 A&
n. A J7 , & HE A R 3

n. WL 2R

vt (HEKE G —

Pr

Fill in the blanks according to the text.
1. The CNC concept was proposed in the 1940s.
2. It is primarily used to rotate round workpieces with , boring, s

reaming, tapping and other machining processes.

3. Machine movements of CNC lathe include the motion and motion,
4. Vertical CNC lathes are used to turn workpieces.
5. The main components of CNC lathe are 5 and , etc.

6. The hydraulic chuck is mainly composed of two parts:

and

7. The electrical control system can achieve the automatic controls such as spindle ro-

tating, ’ y etc.




Match A with B.

A B
servo system L2 SIS
spindle B
circuit L
cylinder (Gl E$H
tailstock 125 Wi %
chuck F4h
fuse Ha, P
transfer switch K&

Choose the best answer.
1. Spindle box of CNC lathe is very ( ).

A. big B. small C. simple D. complex

2. Transmission chain of CNC lathe is ( ).

A. short B. long C. big D. brief

3. Which is not the CNC lathe’s main feature? ( )

A. high production efficiency - B. simple spindle

C. improving labor intensity D. cooling fully

4, The action of tailstock quill is interlocked with the ( Ve

A. headstock B. spindle C. plinth D. cylinder

5. The ( ) does not reflect the actual size of the electrical components and installa-

tion location.
A. electrical schematic B. electrical layout diagram

C. mechanical schematic D. electrical installation wiring diagram

Answer the following questions briefly according to the text.
1. The CNC lathe can continue machining when changing the shape of the workpieces.

What do we need to do?

2. What type of workpieces can be turned by horizontal CNC lathe?




Learning Situation 1 CNC Lathe Machining

3. What materials are used to mold headstock and saddle plinth?

4. What controls the size of clamping force?

5. How is the electrical schematic expressed?

7 Y

Professional Situation Simulation
Look at the following key words we may use and make a conversation in
your group members. Please take notes in your work sheet when your group
members are speaking.
Key Words :headstock s three-jaw chuck , turret, tailstock, operation panel ,
guide way.
Work Sheet

Broaden Your Horizon

The use of CNC machines will still increase in the future. Not only in industrial pro-
duction but also in small workshops, conventional machines will be replaced by CNC ma-
chines. The application of CNC technics is not bound to the classic machines such as
lathes, milling machines or to the metalworking area. One could say, nearly every day a
new application of CNC technics is realized. Practically all occupations such as technical
designer, technical manager or salesman, skilled worker, methods engineer and control-

ler, etc. will be confronted with CNC technology in many ways.
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