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Warning!

1. When the spindle power feed, it’s forbidden to
bump-stop at the upper and lower imit position
of the spindle travel. When power feed approach
the limit position, it’s must be stopped by manual
to avoid damage of machine.

2. Within the actual travel of the spindle (excluding
the two limit posttions), the power feed of the
spindle is allowed tq use mechanical travel unit

and mechanically bump-stop.
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Safety Notice
I . Safety Measure for Working Personnel

All  the working personnel of the wachine must have intimate
knowledge of the operation technology , maester the safety notice in  the
manual , and know the struetion of all che parts of the machine.

II. Safety Notice During Transporting and Insta Ling the Machine

l . During transporting and installing the machine , he special
handling ring and ho sting and installing equipments must be used
and the wuser mus read the contents relaled lo iransporting and in-
stalling the machine in tne oper;ation manual  please.

2. Belore putting the machine on the foundatwon, the clamping
of columm must not be released to avoid the downup of the ma-
chine , The column can be oply hoisred uvnder the clamping state and
the power supply is not permitted to cum on until the ground bolts
have been tightened,

IIl. Safety Notice During Preparing befor the Machine Running

1. Cheek the machine state and see if it is completely well,
check the cntting tools and spare tools , check the reliability of the
tools In the spindle and cheek the reliability of the standard action
of the limit switches and safe clutches.

2. When something wrong with the machine and someabnormal
noise comes from the hypdianhie systom, cut down the power supply to

stop the mnning of the machine . There should not be strong vibre-
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tion and dust sowee near the machine,

IV. Safety Novice duming the Machine Running

l. Any people excepl the operator is not penmitted to stay
in the working spot and the working avea. pedestrina is not pennittd
to go into the limie area,

2. The following action is forbideb buring the running of the
machine : the machine working under the condition of overloading (that
over the ecutiing condition} checking the pare in  the machine and
takeaway a breakdown ; changing the tool manually -and getting  nd of
the chips . Gasoline kerosens and other materal which is firing easily
are all forbided (o use as «cleanser. Do not clean the machine with
ﬂn-e equipment from which compress air is pmduc;:d.

3. When the operator want to tun  the radial around  after
releasing the column. notice that if there 1s somebody or something
neartby the dangerous area.

4. There is extruding poinc bhelseen the headstock and the
linit block and there is eximuding point between the radiai arm  and
the end ot the inner column also. the operator must take care of
the satety wnen aperatmg.

V. Safety Notice about FElectricity

The machine adopts 3 —phase AC power supply of 380V
and any nonspecial person is  forbided to touch the power control

wnit to avoid danger. All  operators and  main



tainers are alarmed to notice highly the problem of safety because of the many

of turning parts of the machine . Those who have not learmed about this no-

ticeare forhided to do any operation .

1.

Check if the ground . wire of the . power Supply is comnecte solidly
and if the diameter of the wire is wire is accordance with the re-

quirements .

. Check if the phase — sequence of the machine power supply is cor-

recl .

. Check i the travel limit switch is relishle .

Check if the cperation butions are carret and the emergency button
is reliable . |

When the machine is geiting inuo trouble or in imminent danger
stale , push down the emergency button firstly ( the emergency but-
ton is at lower place of the operation station } and then push the
red stop button on the general power supply switch { the general
power supply ewitch is at lower place of the columm ) . Nebody is
permilied to twrm on the power supply until the wrong of the ma-

chine is overcomed and the danger is eliminated .

. The electricity mainainer must wear the ele — etnel ahsolute shoes

to work according to the operation mle . During the mainainence of
the machine eleciricity , someone must be assigned to take care of
the power supply or an alam plate must be hung at the position of

the power supply . Usnally the machine clectreity should be
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mainained under the condition of tuming off the power supply, if
the mainainence must he done with the power supply tuming on ,

anything electrified is f{orhided to touch .

7. The keys of the niche door and the power supply must he kept by a
special person .

Note :

g' Sign of dangher of elecutcity .

i Sing of the switch of the

general power supply

The machine operators and mainainers must obey the above safety no-

tice sirictly .




INFFORMATION
The clamping forces of spindle head and

column nay changed during the transportation
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of the machine , so the adjustment of the clamping

==}

forces of spindle head and column nust be caried
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oul according to * the eleventh chapter ofOPERATION MANUAL ”

before the machine put into operation
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i. Applivations and Characteristics

16(TI),
T —

,Radial Drilling_Méchine Models 23050x16(I1}

on the base of the new series produccs are tﬁe univaersal machine

for general -purposes, and suitable for driliing,cauntﬂr—boring,rea—

ming, spot facing and taﬁping on madium or large—sized parts. Boring

cperation is also possible where such techeological equipment dis
available.

These machines possess the following features:

1. Their adoptiﬁn of hydraulic pre-selected changed specd mechaﬁisﬁ
54ves satting time. | | |

2. Such motiens as the forward and reverse rotation of the spindle,
braking, specd changing, as well as its neut ral position are con-
trolled by hand lever, This facilitates easy operation.

3. A hydrau&ic driven rhombic hleck clamping mechanism is adopted for
thae spindle head, the arm,the inner and outer coldmnS, which ensures
reliable clamping.

4, Upper guide way on the arm, spindle and its slcove as well as the
rotary path of rthe innaer and cuter columns have undergone hardening
treatment, so CLhat the stability of the machine accuracy is retained
for‘a long time and that the service livas of thg machines arc pro-
longed.

5. Complete safety device and outer column protective device are pro-
vidad in these machives.

6. A servias of effective measurements have bean adopted in construc-
tion designing and manulacturing prOCOSS,-the durabilicy of machine
accuracy and service life of whole machine are thus prolonged.

7. Electric cquipments used on these machines are rciiabln and ensure

rhe personal security and are cenvenient for maintenance.

S P T ot e P

T R R T

s
B ety

v

-.



II . Main Specifications and Parameters

Specifications

Deseriptian Unit 13, - 12 .
23040 % | (13(1) 73050 % 3 SCL)CTTY
Mizdmum drilling Jiameter mun 40 50
Distanee from the center line of Max: 1600
Spindle 1o column 1 ¥im:350
_?ﬁiﬂﬂ nt;a\rense of spindle m 1250
Distance from spindks nose to 23040} 2 (1) Max:1250mm ¥in:350mn
Werking surface of base plate i #3050 % i {25 (D M 1250mmm Min: 35Dmm
73050x F2(0) Mux:1200mm Min:320mm
2a00x )2 () Max: 1280mm Min: 3800
vertical travel of arm on aolumn iy 380
Elevaling speed of arm msee 0,02
Swivel angle of amm degree 360°
Taper in spindle Morse No.4 No.5
Range of spindle speeds pm 25 - 2000
Number of spindle speeds steps 16
Range of spindle feads mm/rev 0.04-3.2
Nurober of spindle feeds steps 16
Spindle trave! mm 315
bcc(ﬂ;{l:gﬂ&i Eﬁr revolution of . 12
Eﬁﬂm permissible torque of N.m 400 500
j:i;miﬁrucﬂn F:EE;H& feed N 16000 18000
Fower of the roain drive motor KN 3 4
Power of arm elevating motor KW 1.5
5;1::: of hydraulic clamping KW 0.75
Paower of coolanl pump mator KW 0.09
Weight of the machine{approx} Ke 3500: |
' 3500 (with auxiliary column)
 Overall dimensions(Lx W x H) mm 2500 x 1060 % 2655

Note: The sizes in the brackets are used forZ3040x 16( 1 ) or Z3050x16( 1}
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Min 350 320 380

23020 x12( I }( ) 2050
Z30%3 x16C I I ). 2400

73020 x16( [ Y1), 2500

Z30%8 x12¢ 1 )( ). 2150

Fig2~1 Main Parameters of the Machine

Note: The sizes in the brackets are used
for Z3040x16(1} and 73050x16(11),
the other for Z3050x16{ 1) and
73040 16( 11 ).
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Note: The sizes in the 8765

brackets are used fe38.7)

for Z3050X13(1) .
#18H9

2 l#22r19)
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T—slot of work table Spindle T—slot of base plate
Noie: The sizes in the
hrackets are used P65 | 500%630
for Z3050X 5 () (938.2] 150, 150, 10
#18HS N8 . N
(p22H9 EHEEI"]EE i
- _.__IL. 8
3 - x|
j W _ 1l =
28 L1 3|8 :
= = =
L . #31.267 L1 -
#79.5 (P4 4.399)
Spindle of 40 (I} and 50 (II) Work table

BLO
1600

]
133118018

e

2302316, 1590

230 316, 2040

Z30¢px12; 1240 f
1

730212, 1650

230¢ $16; 2000

23020412, 2050

Base plate

Fig.2—2 Main parameters of Spindle, Table & Base plate
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1iI, Transmission System

Rocarien of spindle, i{ced of spindle, lTikring of arm

dnd movemant of spindie head oo the arm are included
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in the transmission system.lhe following diagramg
and charts will be fouund in this section:
1.Diagram of the transmission system ([ig. 3-1)
2.Chart of spindle specds (Fig.3-2}
3.Chart of spindle feeding speeds (fig.3-3)
“#.Table of pears, worm wheels,worms, lead screws
and nuts (Eable 1 )
5.Diagram of rolling bearing distribution (fig. 3-4)

6.Table of rolling hearings (Table 2)
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Fig. 3-2 Spindle Feed Graph
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Mo, in Fig. I 2 3 4 5 8 7 8 1 10 i 12 3 L4 15 16 { 17 (8 I8 20 21 22 23 24 25
No. of teeth 50Hz: 35 [50Hu:b5 50HZ:37 soHzi42 | , , - ) B &1, int - ,
Or rhreads 80 2:34 |g0Hz: 56 IT__ v 60Hz: 34|50 H 2145 b 8 o 20 0 2 | 17 * 3 = 2% 2 50 gear2q i 3 i “
Module 2 2 2.3 2 2.5
Helix angle & B
ics direction
Grade of acc - s ' . ' \ . .
urae 770 —8C 1-7C g9 7—7C E—6C g—aC
Material 45 40C r 40C r| 45 40Cr 45 [40Cr 45 40Cr 45 40C r 45
Heat-treatment . - 1
& bardness G5 Gae |Gs2 |Gsa | Gsz  Gog (G52 G 54 G52 G54 G 62 G 48 G 54
p . 26 27 28 29 30 31 32 33 34 39 36 37 35 38 40 41 &2 43 44 45 43 47 43 49 50
Ho. in Fig. .
‘::;e;’;steeth Ol 31 | 35 18 | 40 41| 18 | 18] 41| 35 18| 22 4 | 2] 48] 39 37| 34 | B | 38 |44 a4 2 | M 2 2
Module 2.5 2 5 2 2.5 f.5 2.5 3 2.5 2 1.5
Helix angle & 4’58 |6742387"
its direction R.H.|R.H.
Grade of T 7C|6—8C 7—17C g—8C T—7C 5—-Dec
accuracy g—8C
Marerial 0Cr| 45 |40Cr a5 20C r]_45 40C v 45 20C r |40C 1 45 40Cr| 45 40Cr| 45
Heat-treatment T235 T I 235{ of! 23_5.” : Lo G ‘ N
G5 i 5 5 G54 G 54 G52 | 5 I' 235
& hardness gagl “°Y Guas Gid | gusl U5 gug ’ Cry| C48 ) ?
- T
No. in Fig. 5l 5% 53 54 55 b av ha L) til) 4] 62 &3 b4 Nota:
No. of teeth or anings e :
tt:reads =1 ar a5 50 47 . 77 79 7 50 47 IEJ' - . 1 1. The meanings of the hecat-troatment symbals are as follows
I §  carburizing G high-frequency induction hardeming
Module 2 3 3 2z Lb 4 | 2.5 TEx6 G quenching B nitriding T  quenching and high tem-
Helix angle & 4"58" |5°42'38 R.H. perature tempering; TFigures behind the symbols rdpresent
its diraction R.H.| R.H. : :
P ; - the depth of carburization or hardness,
rade o . _ ot —af
accuracy 9-oC §~8C - S_EF.J _____ BsC
45 i, The hear-—treat ; T £ : [ i
Material 45 400 1 HT3y 200 ¢ 40C ¢ 46 |20Cr| 45 a5 45 lroiat i e heat-treatment and hardrness that are filled in the
. —5d4 yp— 10 tahle are suitablte Tor the gear faces or the thraad
Heat-treatment T 215 T 245 . B 5 a 1 '
Ly - (] 1 4 1] - e
& hardoess T 235 D641 N0a-181 Gag  GHd | ong 541 (48 |T 235 parkts of the worms.
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IV, Prineipal Construction

1. Spindle speeds transmission mechanism (fig. 4-1)

This spindle speeds transmission mechanism is mounted on the upper pari of the spindle
head. There are 8§ tansmission shafts. The 106 spindle speeds are’ obtained by means of
the different ways of engagement of the 4 double sliding gears and the fixed gear. The
friction clutch for spindle forward/reverse rotation is provided on shaft JL. This enables
the spindle to change its direction of colation smoothly and without impact, and it also
prevents the motor heing overloaded. Neutral position of the spindle is ohtained by means
of the sliding pear fitted on shaft VI (refer fo the section on neutral position of the
spindle), which facilitates mounting and dismeunting of tools and aligmment of the hole to
he machined.

. Sp-eed change techanism for spindle feeds (fig. 4—2).

It is similar to the spindle speed change transmission mechanism in regard to its type of
struciure, mounling position and arrangement in construction.

. .Spind]e feed and operation mechanism

The spindle feed mechanism consists of two paris: the worm shaift and the horizontal
shaft. The driving force is transmitted by the spindle feed transmission mechanism 1o the
worm shatf, then through the worm gear, and finally transmitide to the spindle sleeve by
the horizontal shaft, so that the spindle may get its feed movement.

(1) The worm shaft (fg. 4-3) .

When hand lever § is at its horizontal position, the safety steel ball elutch for feeding is
made idle mm hy the spindle feed transmission mechanism. When band lever 8 is de-
pressed to mechanical operation position, the irmer and outer gears on' the stee! hall
clutch mesh. Thus accomplishes mechanical feeding. When the feed resistance exceeds
its specified value, or when cutting at predetermined depth, the steel ball clutch will
disengage automatically, and the mechanical feed is interrupted. To dismantle the
clutch, remove the front cover of 1the spindle head, and cismantde worm  shaft
{ move a distance out), thus- the steel ball clutch assembly will be disconnected from the
spindle head. To dismantle the worm shaft from the ease, remove the pin 6 on the in-
ner loothed sleeve 5, then remove the binding screw on the supporting sleeve 7. Then

the supportin sleeve may be removed from the spindle head. Topether with womn shaft
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assembly.
{2} The horizontal shafr (fig.4-4&)
Enpagement and disengagement of the clutch on the horizental sﬁaft
are conttolled by the thivty three $12mm steel ball. CGare must
be taken not to lose any of them when diSmOUﬁting. Tt wust be pointed
out that Jacking of steel ball is nor allowed when reassembling

Aand thaey may net be subscituted by balls of othar specilication,
or rhe cluceh will be damaged. Adjustment of the ¢luteh should be
carried out with the cluteh meshed. Tighten screw cap 3,
sa that the haodle 3 may be pushed wirh ease.Then lack screw Cép
3 with screw 4.
To dismantle the horizontal shaft, Eirst move the spindle to
its topmost position, then turn screw 2 on [ig.4-5 clockwise,
loasen the spindle balance spring. The spindlie must be held in
place with padding so that it does not fall off when the heorizoutal
shaft Qg dismounted., Then unscrew screw 1 to wichdraw the
push button box topgether with its electric wire, unscrew nut 2.
remove the haad wheel,and the khorizonral shaft assembly may be dismounted.
Note: When replaciag the horizontal shaft, move the spindle ta
its topmost poasicion, and the cam should be-placod in accerdance
with the positioen shown in Eig."h—b or the spindle will not remain
balanced.
4. Spindle head clamping machanism (Fip.4-5)
The pressure oil of the hydrauwiic system in the clamping mechanism,
entars the large cavicy of  the oil eylindei ro push the
pistaon, making the thorbic block stand upright with slight deflec—
tien and self-fock. Thues @liminates rhe clearance between the
spindle head and arm guide way, clamping the spindle head onto
the arm. The pressure oil enrers the small cavity and pushes
the rhombic bleck. The spindle head disengaped.
5. The spindle and its balancing {[ig.4-6)
The spindle is of the Cwo-peoint support type commen structure.
A cam-helical spring structure ig sdopted for spindle balancing.
Balance batween the gravity af the 5pindie elements and spring
force is maintaivned by the cam. The balancing Force may he adjusted by

soraw 2.
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The semicireular hole in the spindle nose is for insertion of

tool dismounting spanner. Cutling tools may be easily removed

‘with the spanner without impact on the spindle , which helps ta
maimin accwracy of the spindle in a compamatively long period,

To dismantle the spindle , first remove the horizontal - shaft ( refer

o the sectiom on hornzontal shafi), then the spindle may he re -
moved from the spindle head. T the spindle balance springis to

be dismantled as well, first remove the chain from cam 3,

© then unscrew binding serew 4, and remove the screw on cover 5.

6. Clamping of the column ( fig. 4 -~ 7 )

Actions of the column clamping oil eylinder and the rhombic

hlock are similar fo those of the spindle head. The disengaging

and matching of the taper faces of the immer and outer columns

are effected by the lever, This loosens ¢r clamps the columns.
Dizengagement of the (aper faces is accomplished by spring plate

3 on the upper pat .of the ouler cohmin which raises the outer column,
7. Lifting and clamping of the am ( fig. 4-7, fig. 4 — 8 )

The motor on the top of the column drives thr amm up and down.
In - *he trensmission chain, a steel ball safety clutch s in -
carporated, and a safety mit 9 is fited on the tp end of lift -
ing nat 8 (fig. 4 = 7 ), to avoid accidents caused by sudden drop
of the arm, when nut 8 is wom.

The mechanism of the oil e¢ylinder and rhombic block for am
clamping is similar to that of the spindle head clamping device.
Looseming or clamping of the anvn is aschieved by means of the lever,
The loosening prior to its lifting and the clamping after iis

lifting are controlled by the electrcal switch on the base of

the clamping oil cylinder.
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Fig. 4-1 Streteh Drawing of Spindle Speed Change Mechanism
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V . The bydraulic system and its acting
The bydraulic system of this machine consists of two parls: thel
hydraulic system of the operaiing mechanism and the hydraulie
svstem of Lhe elamping device.
1. Hydraulic system of the operating mechanism{fig, 5 ~ 1)
The operating valve and the pre — selection valve sre fitted on the
top part of the spindie head. The spindle speeds pre — selection va —
ive,and the feed pre - selection valve are 16— position six woy rotary
valve, Four differential ail cylinders are conirolled by each
rotaxy valve,so as to accomplish the sixteen step speed changing.
The operating valve is a five — position six way rotary valve, contro —
lling the forward rotary «il cylinder, the reverse rotmy oil
- eylinder, the spesd change oil cylinder, the” neutral position”™
oil eylinder,and the bmke cylinder.
State of oil circuit of each position: of opurating valve::

b Oy ila2|3|als|e
‘Forward rolary | + | = | = = _|_ _
Reverse rotary - + % _ | ”.|. -
Speed change | . o | + | = + -
Neutral posi tmn Y~ + | + | =

s I e

Note:” + "means high pressure oil
? — "means low pl':essure oil
Each oil circuit is commected to:
Forward rotation aileylinder
Reverse motation oil cylinder
Pre — selection vaive
Neutral position oil cylinder
Outlet port of oil pump

oL e L R e

. Port of retum oil

I the course of speed changing, high pressure oil enters intopre
selection valve, driving each of the change speed oil cylinders,
which makes the sliding gears change speed. At the same time, high

pressure oil aiso enters into the forward and revemse rotation
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_ -Oﬂlld}’llindels' Iéspécl-.i\;’ély I.hmugh the apéri:ufes Due ta the dimensions of the torward and re-
 verse. roratmn oil cylmders dre unequal ( forward rotation oil cylinder is larger than the re-
ver-se mta[:mn oil cylinder) the shlfung fork on the clamping friction dise presses the forward
*folation fI'iCtan d.lSB with a, szm]ler force, making the transmission chain start.

Wlt_h the oper&nng vaive on stop posmon the oil in oil pump drains divectly hack to oil eir-
. r.:mt 6 thmugh 011 CerlllT. 5, and the entire systenm is at low presaure state. Due to a lack of

prea,aure i oil cucmt 5, the sprmg in the. l}mlcc nil cylinder is released and presses on the
R Enchon dlsc this brakes the l;ransnue.slon cham and-the spindle ceases to 10fate.

: _'To mount the 011 plpes, conneemuns must e accnrdmg to the pipe numbers shown on fig

5 3. When 1nser£mg plpe 1 and cleaning Ihe ﬁlter gau:o'e,hesuve to have end of oil pipe 1

o put inte. the ganze or it may cause defecL in Lhe hydrauhc system which will affect {ts normal
' Gperatmn e - ' o :

g pressure in the hyclmulu, system i connn]]ed by spring, 3(ﬁg 5- 3)111 the overflow valve on

t.he il pump. lts workmg pressure is 156, 8x10* - 196x10¢,
H}'drauhc System r::f cLampmg mt,chumsm( fig:5 - 2).
'. CIaumg and releamng of Lha, spmclle llead column and am we acwmpllshed via the thom-
| blc block after the pressure il dnws the plSan Among them, lamping and releasing of the
"arm are cuni.m]led mdcpendedfly by means ot dlsmbutmg valve, but releasing and clamping
of the spindle head and colwnn are carted oul: either simultaneously or independently. Se~
lection of releasing and clam_pmg s:multaneously or independenily is controlled by means of
the changé — over switch 21 on the ﬁéht side of the spindle head.To clamp{or release) the

. spindie head and column, ﬁmt tum the cﬁange — over switch 21 to the designated position.

-'_"(hltennedlate pusmon cla.mpmg and releasmg s1multaneou91y of hoth the spindle head and
.I II.CGlu.lTlIl,CJOCR?.lSE — luming Lhe switch 21 thmugh an angle 30° —‘ - clampmg and releasing
mclepend-e:ntly of the spindle 11ead anid countemloclmse turning it through an angle 30° —

C - clampmg and rele*lsmg mdupf,miuntly of the cniunm) Then start the clamplng motor by
. depreagmg down Iht,. push button l8(or]9)as shown in fig 10 — 4, as ‘a result, oil supplied by

\ Lhe oil pump passes. thmugh the elecrromagnenc valve and enters mto the clamping oil c.yhn—

"~ der to drwe the p15wn and 1110111]310 blgok, ther;a['orc clampmg(nr n»leasmg) wnuld he real-

_}zed ' _ _

" The h}.'drauhc syslem of - LhL c]ampmg mechamsm on the machme is Df the closed cycle type.

: Since the. sizes of the ends of clampmg oil cﬂmdel piston are not equa] part of the oil must
he supplemented h}f oil suetion plpe ‘when oil enters the larcre cavity . But the surplus oil in
the il cireuit lmnsudes LT’H‘Dﬂ{:,h the ofl paump, and flows out. through the return oil port when
. ol enters the sma]l cavily. Volumetric efficiency of the pump is low, which means 2 smad]

vc«]umemc dtffemnce so there will be no hack pressure or over pressure in this systen.
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Fig. 5~1 Hydraalic Mrincipal Brawing of Control Mechanism
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VL ELECTRICAL PART

1. Ceneral deseription

| The 380V, 501z three ~ phase A. C. power supply is nsed for this machine. The 220V,
,“ﬁ]’! 50Hz; 380V, 60Hz; 420V, 50Hx; 2207440V, 60Hz three phase A. C. power supplies can also

be used aceording to the special order. The eontrol eireuits, illumination cireuit and indication

lamps zre supplied by control ransformer, with 110V, 24V respectively, The electrical aquip-
ments suited for different types of power supply and frequency are listed in the relative list. The

following motors are mounted on the machine for driving all the mechanisms,

1) R Main motor
A i Elevating motor for radial aun
[ A Hydraulic puinp motor
Mg-rrerererarnreens Coolant pump motor

Fower supply lead — in distidbution is mounted in the lower forepart of the colunm; conlant
pump motor stands on machine lase: the elevating motur is Installed at top of the column, and

ather electric appliances ara ali equipped in the rotary pant of the machine.

As no using of cellector rinz on the top of coluwm, the arm should not be turned in the
same direction all the time during the operation so as to protect the main wire from breaking,

1

2. Description of cireaik

1)The prepaving work hefore stating the machine
Tumn on the master supply switch Q31 ,and the indicatar of power supply HLI Lights up.
2 Rotation of main motor

The A, C. contactor KM1 will close and self — lock after pressing the starting push — but-

ton SB3. the main motor is working by pressing down the stop pash ~ bution SB2, the A, C.
comtactor KM1 releases, making the main motor stopped.

In ovder to prolect the main motor from overload operation for a long period, the thernal
relay FR1 has been used in the cireuit;its set value can he adjusted acconding to the rated cur-

ront of the main motor M1,

3) Lifting and lowering of the arm
After pressing down the lifting (or lowering) push — button SB4{or SB5), the time relay
KT} closes, causing its nonnally open conlact close. the A.C. contactor KM4 closes and the

hydraulic pump otor M3 rotates to supply (he pressure oil which flows into the oil cavity for

releasing of the anm through disinbuting valve 10 push the piston and thombic hlocks,

-~



enabling the am: o release. At the same time, Lhe piston rod presses on the limit switch S()2 by
the reed 1o release the A. C. contactor KM4 and close the A, C. contactor KM2(or KM3 ), the
hydraulic pump motor M3 slops ratating and elevating motor M2 will rotate to bring the armm up
(or down).

When the arm isn’ t released, making of normally open cantact of limit switch $Q2 and
closing the A, C. contactor KM2{or KM3) could not he accomplished, so that the azm ean’t be
Lifted (or lowered). When the anm is lified (of lowered)to the required position, the push -
button SB4A{or SBS)should be released, resulting the releasing of the A. C, contactor KM2(or
KM3 }and of the time relay KT1, as well as the stopping of elevating motor M2 and of ann ele-
vating (or lowering}. Due to the releasing of time relay XTI, its normally close delay make
contaet closes afier a delay of 1 — 1.5sec. The A, C, contactor KM5 will close, the hydraulic
pump rmotor M3 rotales in reverse direction o supply the pressure il which flows inte the oil
cavity lor clamping of the arm throngh the distnbuting valve, pushing the piston and rhombic
black in reverse hirection and clamping the arm. Ar this tine, the piston rod depressed down
the limit switch 303 through the reed to release the A, C, contactor KM3, thus the hydraulic
purap melor M3stops rotating,

The combination switches 3Qla and SQlb are used to limit the traverse of the arm. When
the ann is lifted(or lowered Jto the extreme position, the A, C, contactor KM2{er KM3 ) releases
to stop the motating of the elevating motor, enabling the amm to stop lifting {or lowering) . The
automatic clamping of the am is controlled by the Limit switch 5Q3. When something wrong
with. the hydraunlic clamping systen, the automatie ¢lamping of the grm eouldn’ t be carried out,
or since the limit switch isn’ t adjusted so well, the nonnally closed contact of 3Q3 can’t he
chiscannected after the arm has heen clamped, as a result, the hydwmulic pump motor wanld be
under averload eperation for a long time te cause the damaging of it In order o protect the hy-
draulic pump motor {rom damaging the thermal relay FR2 is used in the civenit, its seiting val-
ue should be adjusted according to the rated current of the motor M3,

4)Not only ¢can the clamping and unclamping of the column and spindle head be accom-
plished simultaneously, but also can be respectively.

A Sirmultanecusly accomplishment :

As the changeover switch SAl is lumed to the nentral position the time relay K12 and
KT3 can be synchronously engaged by pressing the release push — bution SBG{or clamp push
— button SB7), and consequenily theiy normally open delay imade contact is made and the
electromagmets YAl and YA2 become closed. After a delay of 1 ~ |, Sseconds, the nomally
open delay made contact of time ralay KT3 will close, enabling the hydianlic pump motar Lo ro-

tate and supply the pressured oil which will enter into the releasing(or clamping) eylinder of
colum and spindle head through the distributon valve . pushing the piston and thombic blocks
to 1elease {or clamp)the column and spindle head.

B. Respeclive accomplishment

To accomplish the releasing and clamping of the column and spindle head respeclively,
— 30 -
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ihe changeover swiich SA can shifting to the lefi. position or to the right position, by depressing
ilie release push ~ button SB6(or clamp push - butten SB7 }which allowe YAl (ar YA2) o
make jndvidually, the releasing(or clamping)of the collumn and spindle head can be caried
oul respectively according (o the principle of simullaneously accomplished action.

5) Starting and stapping of coolant Starting or stopping of the coolant punyp motor M4 can
be realized by nuning the power swiich §52.1. ¢. switching on or off the power supply.

3. Check on the phase sequence of power supply

Afier the machine has been installed, conmect il with the main power supply and depress
the unelamp push — hutton S86, if the spindle head and column are released, it means that Lhe
power supply phase sequence is earrecl. Gtherwise position of any two leads of the power sup-
ply line must be exchanged When comect phase sequence is ensured, adjust the connection
fines of elevaling moior M2,

4. Maintenance of electric equipments

During slectric inspection, PLS PAY ATYENTION to the power on combined switch,
translormer conlacto] and wires for power leading in.

The eleclric equipments must be kept clean, so that the dust, divt and impure substance
must be removed perioclically. The cleaning may be done hy blowing. The coils sheuld never he
cleaned with kerosene or gasoline. The motor should be overhauled and cleaned once every
year of service. Examine the bearings and change the Jubrication oil at least once a year. Use
calcium base grease NO.2 or NO.3 for the anti ~ friction hearings’ of motor.

Clean off the dirt on all contacts cavefully. Timely replace the wom contacts by new ones.
0Oil on contacts is not allowed Burnt or oxidized contacts should be repaired by means of a fine
file.

Be sure not use a voltage(frequence is mted)that exceeds the rated voltage by + 10% .
5.The ex -~ works voltage of the machine can be changed as follows when the machine is
wired for AC three phase hi — voltage 220/440V or 220,380V ;

if the power for machine is AC three phase Di — voltage 220/440V or 220380V . The ex

~ wotks vollage 1s marked on the nendrying glued mark plate attached to the anm cabinet
door, If users desire to change the voltage, be sure to reconnect the leads of the four motors and
transformer according to the wiring diagrams matked on the motors and transformer. Replace
ihe theramal relays and breaker cirenit according to the capacities given in the packing list

with the spare paris supplied.
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LIST OF ELECTRICAL EQUIPMENTS

B QUANTITY I
73050X16/1 Z3050X16/2 Z30S0X12/1 73040X16/1 Z3040X16/2 Z3040X12/1
VOLTAGE (V) AND FREQUENGY (HZ) VOLTAGE (V) AND %HE_QUENCY (HZ) SPECIFICATION SETTING
SYMROL DESCRIPTION
B 60HZ -  50HT — OHE. S0HZ J— CURRINT
220 220 220 220 220 220 -
f44ﬂ440 e I e wolao)  |se0jzz0l  |asol| 3801220
/38 /38 /440 /380 /38
' 11 1] RN E M1 3KW Y1002 -4 V1 TH MOTOR AC 3 - o
TRERERERE 1R ] TR ml AKW Y112M -4 V1 TH MOTOR AC 3 - ]
1f1f171]1 1 1l1]1]1]1 1lt]1]1]111 NENELERR M2 | 1.5KW Y90L-4 Vi TH MOTOR AC 3 ~
1111 ]1]1 1) t]11 1,11 1]1]1 TEIEHERE M3 0.75KW Y802 -4 VI TH * MOTOR AC3 -
THRERERERE 11|11t TRERERERE 11171 1 M4 S0W AOB -25 TH THREE- FHASE POAP MORIR
TEIERERENE TNEEE TR TRERE C 0/110 - 24 JBKS — 160 CONTROL TRANSFORMER
' ' IERE 1 ' FRI GTH-224~6 6A  THERMAL RELAY
1] ' 1 1 " GIH-225~8 6.5A | THERMAL RELAY B
B IR ety _ CTH-225-8 6.54 °| THERMAL RELAY |
J 1 i 1 1| T GTH-229 ~ 13 1A | THERMAL RELAY
1] | 1 ! ' | FR1 CTH-226~9 7.5A | THERMAL KELAY
1 1 | ; CIH-227~10 8.5 | THERMAL RELAY
Pl 1] 1 '- GIH 227~ 10 8.5 | THERMAL RELAY
i 1 1 1 1 ] - GTH~22 12~ 18 154 ' THERMAL RELAY
1] [ 1 1]t i FRZ =~ GTH-221.6~2.5 1.6A | THERMAL RELAY
1] 1 1 1 GTH-221.6~2.5 2.14 | THERMAL RELAY
iE K 1)1 1)1 | T2 1.6-2.5 2.1A | THERMAL RELAY
1 1 1 1 1 S 1 1 GTH-222.5~4 3.34 | THERMAL RELAY _ ]
1|1 1 101 1 11 1 11 1 KMl EB12 - 30 - 10; 110V AC CONTACTOR
i 1 1 1 1 1 T 1 1 KM1 EBI6 - 30 - 10; 110V | AC CONTACIOR
4a|alalalals alalalala 4441444 4l4falala KMZ~KM5 | EB9-30-0i;110v AC CONTACTOR i
212,22 {22 [2 2lz2l2l2] J22l2f2{2"2] j2l2]af2]2 KIM-KR | P40 N 1 Trovmwreay
1)1l 111 )1}1 1111t 11|11 KT3 TP 40D TIME RULAY
1P1[1]1]1]1 1111 1 AENERERERE tl1li]1]1 Qsl JFDI1-32/3 LOAD CIRCUTY BREAKAR.
TR ERE 111 1R EERE IENENERE 02 ICHI1 - 25/3 TOAD CIRCUTT BREAKER



LIST OF ELECTRICAL EQUIPMENTS

QUANTITY
Z3050X16/1 Z3050X16/2 Z3050X12/1
VOLTAGE (V) AND FREQUENCY (HZ) VOLTAGE (V) AND FREQUENCY (KZ) | SPECIFICATION SETTING
601 S0H7, HZ, SYMBOL ' DESCRIFTION
- i L S AND TYPE CURRENT
220 220 220 220 220 220
4401420) |3s0|220! 440|420, |3R0|220 44&440 40| |380j2200  [440|420| 330|220
738} 738 /38 /330
1 i 1 1 1 " 1 om DZAT - 63; 3P 20A (IRCUTT BREAKER
111 i S 1 R A O O ST O 111711 QF1 DZAT - 63; 3P 154 | CIRCEAT BREAXER
1 t|tj1|1]1 tlrpafafa] Tajafrafa tl1l1]1]s QF2 DZAT -~ 63; 1P2A CIRCUAT BREAKER i
202 272]2]2 202]2 2|2 20202 222 22222 YALYAZ | MEU1-3; 1104 AC ELECTROMAGNET
11 111 AREETENEY SREERERER 111 171 SB1 XB2 - B3542(RED) __ PUSH -~ BUTTON
1118t 1 EERER AR SERERERERE 111l SB2 7B2 - BALC + BZI02C(whits) PUSH - BUTTON
11 1]1]1]1 TENERERE tlels 11’ 1111 SB3 ZB2 - BA3C + BZ101G (GREEN) PUSH ~ BUTTON
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VI . Gooling
When cooling the cutting tools, first tum switch 1, fig. 101

o start the coolant pwup. Flow of the coolant is regulated by

cook 20. The coolant tank is in the tear part of the hase.




VI Ludwication
Autornatic  Lathrication
{ ] ) The frction disc shaft and the brake shafl: Lubrication by.
control valve low pressure ofl circuit and the of]l flowing
oui [tom stated pressure valve om the oil pumwp..
( 2 ) Geas and bearings on the upper part of spindle head: Splash
lubriration,
{3 ) Wonms and worm wheels on feed mechanism: The worms and worm
wheels are lubrcated by the oil sent to all pads throngh rotation
of the worm wheele. |
( 4 ) lifing mechanism speed change device: Splash Lubrication.
(5 ) Column guideway: oil is supplied by a special automatic
lubrication pump. -
Manusl hibricaﬁcn _ _
Armm guide way, lead screw, spindle heanng, micro ~ adjustment

.worm are lubrcated saccording to the requiremenis on fig.8-1,

using an, oil cam or an oil gun.

Filling and Draining of the ofl Tank .

This should be camied out according to the qumﬁent Indi -

cated on the fig.8~1. The operator should check the il level
on the oil leveler frequently. The maximum height of oil level

should not exceed the center of the oil leveler.

— I .
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Ttem . . . Lubricalion
Lubrication Point Lube Qil . Remark
No. Circle

Machine Lubrication Diagram

_ I (abow 1000m)

Unserewthe threaded
plug when fill oil

Open label on pear
head for filling

oil{ahout 1600m) |

armn Tising — Refined mineral ofl Change oil onse per
1 falling mechanism viscosity 32 3 months

Gear head lower oil | Refined minezal oil Chang oil once per
2 poul Viscosily 32 3 months
3 Spindle spline Refined moineral ail Fill oil once per

viscosity 32

wask

Do not averdill

I Gear head upper oil

Refinad mineral oil

Chang ol onee per

oil pump oil pool

viseasity

= 4 100l visrosity 32 3 months
5 Fine adjustment Refined mineral oil Fill oil once per Do mot overfill
WOTH viscosity 32 month
Spindle uper & Animal & plant oil Eill oil once per Open label on gear
6 lower bearings caleium sonp | month head for filling oil
12 - 17 %
_ | mineral oil 83 ~ 87 % N
7 Refined mineral oil Always keep oily
Rock avm guide vigrosity 68
Open the cover of
8 Clanping oil pump Refined mineral oil Chang il ence per door of electrie
oil pool viseosity 32 3 months appliance cabinet for
N i filling oil B
arm nsing - Hefined minesal oil Fill oil once per Bo not overfill
9 — falling guide viscosity 68 woek
| sGrest - —
10 Colaimn lube Hefined minersl oil Always keep oil

e 30
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IX. Transportation and Installation of HMachine

1. Transportation (Fig.9-1)
Excessive rilting, especially turing the case upside down are not
allowed during transit. After unpacking the case, shift the cable

along the longitudinal plane of the machine te adjust the center

B of gravity and then secure it for handling., Soft materials should
z ke padded at places where the ropes and the surfaces of the mach—

i ine come into contact to prevent damage to the machine.

2. Installation {(Fig. 9-2)
Before the machine is secured to the foundation, never unclamp the
i column, otherwise the machine might tipover. When installing the

3 machine, fix the foundation bolts on the base plate first and then

1§ ! | sot the machine on the foundation, After this, place stesl pads

? under the base plate. The levelling of the machine is mainly car-
ried ocut by adjusting three pairs of steel pads 1,2 amnd 3. Each of
the readings taken by the spirit level in transverse and longltud-

inal planes of the machine should not exceed 0.04/1000mm. Thereafter

U P —

‘ adjust each of the remaining accuracies, and each of the readings

taken should not exceed the actual erroers recorded in the Test Cer—

TS T et

tificate. The holes for the foundation bolts are filled with conc-
rete mortar after the machine has been carefully levelled, graut
also the foundation round the base plate and the pads with concrete

mortar s¢ as to set them securely. When the concrete gets quiter

S S
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dry, the foundation bolts should be tightened, then finally check

by spirit level to aveid the deformations of the machine. Only after

the preparations for trial run of the machine have been done, the
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machine can then be put dnto operation. Before operation, the
spindle protective cover should be tightened by screws at the top
of the flange cover.

Before trial-running of the machine, two antilooping plates 2 for

e e

therhombic blocks in Fig.408 must be removed, thereafter tighten up
the two screws {(Méxi6; J21-6).

Range of the arm rotation in transverse planet 2140 mm, which keep

Min., distance 800 mm from motion limit of its adjacent equipment.
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3. Preparations for Trial Running

After the machine has been installed, connect it to the
electric mains, then depress the unlamp push~button as

wall as swivel the column to make sure whether the wires

are connected correctly so as to get ready for the proper
alevation of the arm. The rust preventives which are coate

on the external machined surfaces of the machine should

be cleaned by means of keroszne scaked clean cotten yarn.
When cleaning the guiding surface of the column, the keroses
must be prevented from flowing into the surface of the

arm s]aave, After the cleaning drop some machine oil No.

30 into the column guide surface, then lower the arm by

20mm and after the exposed part of the column guide surface
has been cleaned and lubricated, alevate the arm for ahbout
100mm, afrerwards clean again and Eully lubricate the exposed
parts of the column, the arm can now bhe allowed to ascend

or descend for a large distance. Mehrod of operation as
described above has to bhe followsd or it will cause the
danger of scoring the guiding surface of the column.

Remove screw and joint at place 1 according to fig. 4-53,

then connect oil pipe for clamping spindle head on the

arm, f£ill the cil according to fig.8-1, check the lubrication
condition. The machine can be started to run only when

it is assured that every thing is normal,The moving parts

of tha machine have te¢ be checked at the same time to make

" sure they are operating normally. If that is so, run the
machine idle for 30 minutes, and when it ig found satisfacror-

¥, the machine can then delivered for regular operation.

Note: With regard to ventilation and anticorrosion, seal
ring under arm quill and cover of arm are abnormally attached
te the machine. They ocught to be exactly fitted up when install-

ing.
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Fig. 9-1 Handling Diagram of the Machine
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X. Operation of the machine
For operation of the machine, please refer to fig. 10~ 4
and the list of function of contro] handles,

handlewheels and push — button. f:’
73
-
3
~—4

1. Starting the spindle
Press push — button @, and when the indication lamp

lights up, rotation handle 13 forwand - um or

reverse — turn position as shown in fig. 10~ 1, then

spindle will tum clockwise or counterslockwise.

2. Neutral position of the spindle
Lift handie 13 as shown in hg.10 — 1, then the opindle can be easily rotatde by hand. If
the spindle were to be restarted, depress handle 13 before starting.

3. Change of spindle speeds and feeds

Rotate the pre - selection knob 3 or kncb 4 to the

speed and feed desirde, then just prdss handle
13 down to the speed change position accerding (E
to fig. 10— 1 pre — selection is also possible in the -
cowse of spindle operation, There are three steps 8 Ci is k

of high rotational speeds and three cosrse st s latel]

feeds provided for the spindle. Since they are inter - locking, simultaneous selection of

more than one step iz impossible.

4. Feeds pf spindle ’
Antomatic feed: press down handle 13 and [3,then pull cut handle 5, thus the automatic
feed is on. '
Manual feed:push in handle 6 and give it a tum. This will make the spindle feed upward
or downward.

Micro — feed : raise handle 15, pull out handle 6, then tum handlewheel 17, and micro -
feed is cbtainable. |
Pre — determined depth cutting: pull out handle 7, rotate tum —~ handle :

8 to the position indicated on fig. 10 - 2, tum the graduated dial to the value of depth de-

sired, approximately alinged with the “0" line of the counterscale on the spindle head,

turn handle 8 to the position indicated on fig. 10 — 3 micro — adjust it until it is aligned
with the "0”line. Tighten handle 8 with the lock knob
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Handle 8 with the lock knob on the other end, pish in handle 7 to engage the feed, When the
cutting depth reaches the predetermined depth valve,handle 15 raise automatically,and ihe
predetermined depth. cutting procedure is accomplished. |

Tepping : Tapping is camied out in the same manner as manual feading.

5. €lemping and releasing of the spindle head and the column:

clamping or releasing of the spindie head and the column is carried out either simutaneously
or individuslly. When the change — over switch 21 is set on the intermediate position , sinml-
taneous clamping or releasing of the spindle head and the column is obtained. But the spin-
dle head can be clamped and released independently by colckwise — tuming the switch 21
through an angle 30%and the column can be also clamped and released independently by
counterclockwise turning the switch 21 through an angle 30°. After the position of the change
— over switch is determined, the clamping(or releasing) would be accomplished only by de-
pressing down the push — button 18(or 19).

6. lifting and lowering of the arm:

Push — hutter [T end 2 are used for the lifting and lowering of the ammn.



T

AE e L1 ) R AR AP o o R Akl VR e RASRL RS (Rl S I Aokl e 1 P

Fig 10 = 4 Digram of Cotrols

A\ -"‘-—._.,__\_ -
[ []
3
_———2 ) |
i
]
1
List of the vse of control levers, handwheel & push ~ button
Location Name of contrals I ncation Name of eontrals
1 | Switch for coolant pump motor 13 Master staviing Push — button
| 2 Main switch 14 Master stopping push — hution
o — elents Lever for spindle spead or feed
3 Spindie speeds pre — selection knob s change, forward , toverse, breaking,
4 Spindle fced rate pre — selection and for setting the sindle in a
knob neutral pesitian
Harndwheel for spindle head _— . . .
5 Lraverss 16 Adjusting zod for balacing the spindie
6 Winged lovrs for spindle 17 Switch for iluminating lnoip
raverse
= Lever for pre — determinded depth I8 Lever for engaging or clizengaing
autting __power feed
g Push - huundll_ht:;r ::gg:_ng the main 19 Handwhee! for line hand feed
9 push — button for stopping the main 20 Fush ~ hutten for clanping the
drive motor gpindle head and colmnn
10 Push - hutton for anm secent 21 Pus\h_& button for releasing the
spindle hcad and column
11 Push - butten for arm descent 22 Cuok for coolant supply
12 Change over swilch 23 Micro adjusting knob for feed depth dial




X1, Adjustment and Maintenance
l.Adjustment of the machine
(1) Adjustment of spindle head clamping force {fig.4-5)

Te adjust the clamping force, leoosen screw 2 and shift part.The clamping

Eorce is adjusted so that when a peripheral force of 392N is applied to the
rim of the spindle head shifting handwheel, the spindle head will not wad-
dle. Adjust the clearance between the contact faces of the avm and the spindle
guide way with screws 5 and 6. When tested with a 0.04 mm plug gage, inser-
tien of the gage aver 20 mwm should not be possible, and so that the spindle
head could be chifted when a peripheral force of not cver 58N is applied to
the spindle head shifting handwheel. Lock the adjustment screw when the ad-
justment is completed.

(2) Adjustment of the column clamping force(fig. 4-7)
Screw 3 is uscad for adjustment of the clearance of iuner and cutar column °
taper faces. When adjusting, inner and cuter column taperfaces. When adjust-
ing, the force on the six screws should be uniform. The column clamping force
is adjusted with the screw cap 7. It should be adjustad to such a degree that
when a 1568H horizontal Fforce is applied to the end of the arm, the column
will not rotate, and rotates when a horizontal force not more than 29N is
applied after it is released. Tighten screw § and lock screw cap 7.

{3) Adjusting of arm clamping force (fig. 4-8)

When adjusting, the main power supply may be cut off during the screw I pro-
perly, so rthat a 0.04 mm plug gage could not be inserted while the arm is in
its clamped state.

(4} Adjust the spindle balancing force (fig. 4-6)

To adjust the spindle balancing, turn screw 2 clockwise bo reduce the balan-

cing force, and counter clockwise co dincrease it.

(5)Adjustment of feed resistance {(fig.4-3)

Frad resistance can be adjusted by turning screw 2 to loosen thelspring.The

spring force requived as follows:

Mode ] Feeding Clutch Foeding . Glutch
o resistancef{M}| statusg Model resiscancoe{N} skatus
s | 19200 Engaged  23050x18| << 21600 - engaged

- —23050x16 |— _

{(13(i1) = 23200 |discngagmd 3?3?:1, 5 26100 discngaged

(6) Adjustment of pressure of hydravlic systen on clamping mechanism(fig.5-5)

The hydraulic clamping device of the clumping mechanism is mounted in Lhe
electric cabinet, and under the eleckric cabinet.The prossure ol the hy-

: 4 4
draulic system is 243x10° - 294210 pa,
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it -should he pointed oul that the typicalcenstruction of rhombice

block is adopred for the ¢lamping of the spindle.head, column and arm.
. Such circumétnncgs My oCour in)the course of servicing or operation:
Clamping is possibisz Wheo the clampiop push-button is being pressed, but

as soon as the hand is romoved from the button, the clamping is releasad.

{i T " _”“__ﬁ_T

Excessive amount 457

o\
207)
=0.5-1.3mm LI ———1
N .
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Fig. 11-1 Assembling Diagram of Rhombic Blocks
Tha cause for this detewt could be the incorrect diroceion of the rhombic
tlock and prossure blocik awles or becavse of the clamping force being too
Yarge, or the pressure of the hydraulic system im the clamping mechanism
being insufficient,which causes the distance K to be inadequate {fig.1-1)},

and the rhembic block ko be unable to stand uprighe,

Maintenance of the machine

(1) When the machine is put into operation, it should be Jubricated accord-
ing to the specificaiions given in the instiuction mamual. Wash the filrer

gavze periodically so as to keep the oil clean.

(2) Wipce the arm and che column guide ways with a4 piece of fine pauze, and

lubricate frequently in order to aveoid abrasion.

(3) Gare should be taken when removing countor-balance spring of spiadle.

Depress the top cover & (fig. 4-6) and gently unscrew the set screw 7,

Then Jitt up the top cover & and remove the spring.





