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YLSK-212 CNC Spring Coiling Machine

Operation Manual

Guangdong Yonglian CNC Equipment Technology CO,.LTD

Building A, Dakeng Industrial Zone, Liuhuang, Chashan Town, Dongguan,
Guangdong

Tel.: 0769-39001658
Fax: 0769-39001659

[.  Purpose of this machine:

This CNC machine which consists of a controller and two servo systems is
mainly used for manufacturing left-handed and right-handed cylindrical
compression springs, deformed tension springs, and spring . In particular, the
YLSK-212"CNC spring coiling machine is the most ideal equipment selected
for manufacturing slender oil seal springs.

This machine is mainly provided with two coiling ejector pin systems.
However, this machine may be provided with a single ejector pin system for
machining springs, torsion springs and other kinds of springs if necessary.

The transmission system of this machine is CNC controlled and high in

precision, with its main parts being elaborately formed by assembling
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wear-resistant precision bearings made of high wear-resistant material, so that
this machine has large production capacity, strong universality, fast and easy
machine regulation, and is an ideal production tool in spring manufacturing
industry.

I. Technical parameters:

Description Specification Unit
Machining wire ¢0.15~0p1.2 mm
diameter
Max. outer diameter of 018 mm
spring
Max. wire feed length 10000 mm
Output/min 10~500 Pcs./min
Servo motor power 2x1 kw
Coiling direction Left-handed/right-handed
Machine weight 450 kg
Machine dimension 610x820x1580 mm

II. © Components of machine
Fig. 1 is an outline drawing of the machine

Fig.2 is a schematic diagram of transmission principle
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1. Feed roller 6. Reducing tool rest 11. Cutting slider adjusting nut
2. Straightening bracket 7. Reducing cam 12. Illuminating lamp
3. Cutting tool rest 8. Reducing fine adjustment rocker  13. Feed roller hold-down gear

4. Mandrel tool locking lever 9. Controller
5.Tray  10. Spring diameter adjusting screw

(Fig. 1) Outline drawing of the machine
This machine is controlled by two shafts: a wire feed Y shaft and a cam X shaft.

Please refer to the Operation Manual for detailed description.
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L | X-shaft
—X Fservo system|

O __X_____;_

Feed roller| | E;E L j:i
shaft

_Hﬁ,_ﬁ________H_ﬁ________x_~__ﬁ_._\i\/_

L Y-shaft
ﬁ I

Fservo system

(Fig. 2) Transmission‘principle
III. Installation of this machine:

This machine has already been completely assembled and subject to trial
run and prototype machining before delivery, so it is required to be fixed on flat
ground during installation to ensure normal operation.

This machineshall be subject to proper ground protection in accordance
with national standards, and ensures all in normal operation after power on by
observing the controller signal, manually testing and adjusting to judge whether
the rotation direction of the motor is correct, and starting the servo motor to test
idle running.

IV. Straightening bracket:
In order to ensure the quality of spring products, it is required to adopt

high-quality wire. The straightener for correcting smaller deviations consists of
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two straightening units which are perpendicular to each other. After being
straightened, the wire enters the feed roller to reach the mandrel and then is bent
by two ejector pins (curve gauges) to form various springs desired. Of course,
the formed springs depend on the knowledge and experience of the operator,
especially the operator can operate the CNC machines only after. being
professionally trained.

V. Simple diagram of feed rollers and ejector pins (curve gauges):

K-06 K-08
K-10 A Cutting tool
itch tool\
Feed roller nut @ é

H-L4
Feed roller nut

(Fig. 3) Right-handed

/

)Q 07
: Mandrel

K-05

v//—
Curve gauge

K-01

Front wire
guidg plate w1

K-09

1 Pitch cutting tool

{i

VII. Wire feed component:

The feed roller (K-06) is provided with two grooves in which the rear
groove is parallel and perpendicular to the wire guide plate when installing the
feed roller on this machine. The feed roller hold-down gear 13 imposes a stress
on the feed roller to ensure that the springs can be coiled.

The front wire guide plate (K-01) can prevent the wire from tangling between
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the feed roller and the first coiling ejector pin. The front wire guide board is
covered by a pitch cutting tool (K-09) rather than a cover plate, and the
positioning of the pitch cutting tool is adjusted by the swing lever adjusting
screw (H-37) as shown in Fig. 9. In the manufacture of the tension springs, the
machine should not run in such a way that the spring resists against-the pitch
cutting tool.

In the manufacture of the left-handed springs, the mandrel; the pitch
cutting tool and the cutting tool should be installed in"the opposite direction to
those in the machine for manufacturing the right-handed springs, and the curve
gauge should be moved downward.

Note: When machining springs of different wire diameters, it is necessary
to replace different feed rollers. Do pay. attention to the assembly direction of
the feed roller washer in the-feed roller during replacement of the feed roller,
where the small plane-compresses the bearing therein, and the feed roller is in
contact with the large plane and then locked by the feed roller locking nuts
H-43 and H-44(left-handed thread). Otherwise, the equipment will be damaged
if the washer 1s installed in the opposite direction.

VIII. 'Coiling system:

The curve gauge (K-06) as shown in Fig. 3 installed on the reducing tool
rest (C-23) (as shown in Fig. 6) can be rotated and aligned in any direction. The
surface of the coiling pin tip should face forward, and two coiling pin tips of the

curve gauge can move symmetrically or separately at the same time. The
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correct relative positions of the two coiling pin tips are determined by the
reducing slider driving lever (D-05).
IX. Reducing spring auxiliary device:

When using the reducing spring auxiliary device, the two curve gauges are
driven by a reducing fine adjustment rocker (D-02) as shown in Fig. 7 to work
in conjunction, and the movement of the reducing fine adjustment rocker is
transmitted by the deformed cam (see Breakdown of Accessories)-through the
roller and a short reducing rocker (D-04). The stroke can be changed by moving
the small cursor base through the reducing adjusting screw cap (H-17). As the
curve gauge is reset under the control of a spring, the roller starts to be in
contact with the cam plate, and the distance between the coiling tip and the
extreme position (i.e., the maximum outside diameter of spring) should be
limited by the spring diameter-adjusting screw 10 as shown in Fig. 1 rather than
by the cam plate.

X. Spring outside diameter correction device:

A spring outer diameter correction intermediate disc (E-22) as shown in
Fig-~7 includes a deformed cam, so that it can be used in conjunction with a
reducing spring device. This intermediate disc device can be fitted with the
deformed cam, and can be adopted when coiling springs of coarse pitch with a
pitch tool of parallel shaft. In the manufacture of compression springs with
tightly coiled ends, the outside diameter of the spring is reduced due to the

compression force imposed on the spring by the pitch tool, thus forming spring
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of different outside diameters. The coiling ejector pin can be controlled by
means of the deformed cam, allowing the coiling outside diameter of the spring
end to be reduced and such reduction is offset by the value caused by the pitch
tool, so that the outside diameter of the whole spring conforms to the value
desired (i.e., the correct cylindrical spring).

A pitch cutting tool of the vertical spring shafts, which is<not used
generally, is adopted to manufacture compression springs with fine-or medium

pitch.
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(b)

(Fig. 7) Reducing spring auxiliary device

XI. Device for adjusting the pitch along the vertical direction of spring:

This pitch adjustment device is configured to manufacture compression
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springs, and is forced to unfold by inserting the pitch cutting tool therein when
coiling a tightly coiled spring. The pitch cutting tool (K-09 see Breakdown of
Accessories) is divided into two types: pitch cutting tool with small cone and
pitch cutting tool with large cone, in which the pitch tool with small cone is
used in the manufacture of springs with fine pitch, while the pitch cutting tool
with large cone is used in the manufacture of springs with coarse pitch.” The
pitch cutting tool is installed in a cutting slider (C-03) as shown-in Fig. 8 in
such a way that it can just pass through the wire guide plate from below the
right-handed coil spring or above the left-handed coil spring.

The cutting slider (C-03) is operated by a pitch cam through the feeding
and cutting pitch lever (D-12) and the rocker shaft pitch fine adjustment lever
(D-13) as shown in Fig. 9. In the manufacture of the right-handed springs, the
lever driving pin (H-16) located at the feeding and cutting pitch lever (D-12)
must go back to the left-right-handed lever (D-07) of the feeding and cutting
shaft as shown inFig: 8. However, when manufacturing the left-handed springs,
it must go. forward into a left clutch swing lever (D-06) which drives the
feeding and ‘cutting shaft as shown in Fig. 8. The pitch cutting tool does not
work when the lever driving pin is in the middle.

Suggestion: Be sure that the two lever driving pins H-16 (A-A and B-B as
shown in Fig. 9) of the pitch link and the cutting link will not be inserted into
the left-right-handed lever (D-07) of the feeding and cutting shaft at the same

time. Otherwise, damage might be caused to the machine.
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The pitch cam shall be selected according to the specifications of the
spring to be manufactured. The large change in shape of the cam is made for
long springs, while the smaller change in shape of the cam is made for short
springs.

The stroke of the pitch cutting tool can be adjusted by moving the small
slider (C-36) of the pitch lever through the pitch lever fine adjustment screw
cap (H-27) as shown in Fig. 9 to change the lever ratio. The extreme position
for the pitch cutting tool to go forward can be changed by (H-27), and the
position for it to go back can be limited by the swing lever adjusting screw

(H-37).
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(Fig. 9)

XII. Adjustment of the pitch along the parallel direction of spring shaft:
When coiling springs with coarse pitch, it is advisable to be in conjunction
with the adjustment of the pitch along the parallel direction of spring shatft.

The two pitch tools (K-10) as shown in Fig. 10 are fixed on the pitch
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driving shaft ejector (C-32), and driven by driving the feeding and cutting pitch
lever (D-12), the rocker shaft pitch fine adjustment lever (D-13) as shown in
Fig. 9 and the pitch driving shaft lever (D-15) as shown in Fig. 10 through the
pitch cam. Be sure that the lever driving pin (H-16) is fixed at the center of
(D-12)) to disengage from the adjustment of the pitch along the wertical
direction of spring shaft.

The position for the pitch tool to go forward is adjusted by the-pitch lever
adjusting nut (H-29).

Note: It must be remembered that this pitch tool should be located at the
rear position during cutting off to prevent the cutting tool from bumping against

this tool.
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(Fig. 10)
XIII. Cut-off:

The springs_coiled must be cut off at the end of each operation cycle. The
cutting-off operation is controlled by the cam. The return stroke of the cutting
tool'depends on the cam instead of the tension spring. Therefore, the possibility
of cutting tool return failure is avoided.

The cut-off operation is jointly completed by the mandrel (K-07) as shown
in Fig. 3 and the movable cutting tool (K-08) as shown in Fig. 3. The mandrel is
slightly smaller than the inside diameter of the spring, in order to generate

equivalent stress. Based on previous experience, the spring can be cut off when
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its outside diameter is five times larger than the wire diameter, but such five
times is the limit for cutting off the spring.

The mandrel is located in a mandrel tool holder (C-27) and a mandrel tool
holder pressure plate (C-28) as shown in Fig. 11 and is fastened by universal
screws (H-38). The position for the mandrel tool holder to go forward.can be
adjusted by the mandrel lever adjusting screw (H-41) as shown in Fig:12, and it
goes back under the action of the spring force. The mandrel adjusting slider
(C-25) together with the mandrel tool holder and the mandr¢l can be adjusted in
the vertical direction by turning the upper and lower adjusting nuts (H-22) of
the mandrel.

The cutting tool (K-08) as shown in Fig. 3 is located in the cutting slider
(C-03) as shown in Fig. 8 and can be adjusted by turning the cutting tool
adjusting pad (H-11) and the two fastening screws. When stopping feeding, the
cutting-off operation is controlled by the cutting cam (F-01) as shown in figure
9 through the cam lever (D-9) of the feeding and cutting shaft and the rocker
shaft cam lever(DD-10). The shorter the stroke of the cutting tool, the better. And
the stroke can be adjusted by changing the positions of the cam lever link (D-11)
and the-cam lever link pin (F-08). The front and rear positions of the cutting
tool can be adjusted by turning the adjusting nut (H-03). The extreme position
for the cutting tool to go forward is preferably a small distance for the cutting
tool that goes beyond the mandrel.

The upper slider or the lower slider can be driven by moving the lever
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driving pin (H-16) on the cam lever (D-9) of the feeding and cutting shatft.
When coiling a right-handed spring, the spring is cut off from above, and the
lever driving pin is inserted backward into the combined lever driving pin
(H-16) on the left of Fig. 8. When coiling a left-handed spring, the lever driving
pin is inserted forward into the left-and-right-handed lever (D-07) of the feeding

and cutting shaft, and the spring is cut off from below.

40



H-27

BEA R R A A

T

/N

http://www.ylskspringmachine.com

[ AR IBREA

Fig. 11

41

-7




IR AR IR B e A R AT PR 22 )

http://www.ylskspringmachine.com

[ N

-4

Fig. 12
XIV. Mandrel shifter:

In the manufacture  of “douible-cone springs, central-cone springs and
barrel-shaped springs, the mandrel must be shifted.

When coiling the springs, the cutting-off mandrel fixed to the mandrel tool
holder (C-27),and the mandrel tool holder pressure plate (C-28) as shown in Fig.
11 1s.shifted out of the coiling plane by operating the mandrel adjusting lever
(D-16) through the mandrel cam piece (K-30) as shown in Fig. 12. When
cutting off the springs, the mandrel is transitorily pushed forward. Note: When
this mandrel shifter is adopted, the mandrel lever adjusting screw (H-41) should
rotate backward and be no longer in contact with the lower portion of the

mandrel adjusting lever (D-16).
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XV. Left-handed spring coiling device:

A left-handed spring is coiled downward during coiling; the left-handed
curve gauge holder should be installed to replace the right-handed curve gauge
holder, the cutting tool is installed in the lower slider and the pitch cutting tool
is installed in the upper slider.

The double-cone spring auxiliary device is selected for right-left-handed
coil springs. The reducing fine adjustment rocker (D-02) and the short reducing
rocker (D-04) as shown in Fig. 7 must be shifted on the small shaft (H-12) and
the universal joint screw (H-39) of the reducing fine adjustment rocker located
below the camshaft.

XVI. Adjustment:

When the feed roller, the wire board guide plate, the coiling ejector pin and
the mandrel are installed in-place according to the requirements of the wire
diameter or spring outside diameter, the machine can start to coil the springs. In
order to coil the first ring of spring effectively, the coiling ejector pin tip should
be adjusted ‘tora-position where the spring outside diameter is larger. After
passing through the straightening device, the feed roller and the right-handed
wire guide plate, the wire should be formed into a ring from its end with a ring
wrench and put in the groove at the coiling ejector pin tip, and then compressed
tightly by the feed roller hold-down gear, but the stress imposed is sufficient to
smoothly introduce the wire into the machine.

The hand wheel is rotated to introduce the wire and adjust the coiling
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ejector pin to the outside diameter of spring desired at the same time. If
necessary, the reducing tool seat (C-24) as shown in Fig. 6 and the short
reducing rocker (D-04) of the coiling ejector pin should be rotated at the same
time to properly position and adjust the position of the coiling ejector pin tip.
XVII. Compression spring:

In the manufacture of compression springs with tightly coiled ends, the
coiling ejector pin tip should be properly adjusted so that the rings-of the spring
are aligned without tension. The pitch of the spring is obtained by using the
pitch tool.

1. Adjustment of cylindrical spring:

a. Install the feed rollers as required, and adjust the pair of feed rollers for
mutual contact (the wire cannot be inserted into the feed rollers).

b. Install the wire guide plate with a cover plate and make it move towards
the direction of the feed rollers until the wire guide plate is in contact with the
feed rollers; then'make it go back about 0.5-1 mm (to avoid contact with the
feed rollers.during.operation).

c. Install a mandrel tool of which the size should be determined according
to the spring diameter, and the projection, with the polished length being about
twice that of the corresponding wire diameter, should be 0.5 mm smaller than
the inside diameter of spring.

d. Adjust the right-handed wire guide plate between the feed roller and the

mandrel tool. The clearance cannot exceed 0.2 mm to 0.3 mm during coiling the
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thin wires. The other end of the wire guide plate is made into a straight edge. In
case of machining small springs, the right angle of the wire guide plate near to
the mandrel tool should be cut into an angle of about 45 degrees (cut the upper
portion during coiling the right-handed springs, and cut the lower portion
during coiling the left-handed springs).

e. Install the cover plate of the wire guide plate, and be careful not to make
the cover plate in contact with the moving components.

f. Adjust the mandrel tool holder by the mandrel lever adjusting screw
(H-41) as shown in Fig. 12, allowing it to go aboutl mm beyond the tool
holder slide rest; lock the fixture block (C-30) as shown in Fig. 11 after aligning
the mandrel tool with the wire guide plate.

g. Insert the pitch tool. A tool with a chamfer of 45 degrees is usually
adopted (A pointed tool with-a chamfer of 30 degrees is adopted during coiling
the thin wires). Moyve the pitch cutting tool to allow it to go 5 mm beyond the
upper edge of the wire guide plate. Adjust the compression screws to allow the
pitch cutting tool-to be in contact with the wire guide plate, but it should move
freely. During installation of the cut-off tool, it should be noted that the tool
edge of the cut-off tool should be consistent with that of the mandrel. Adjust the
stroke of the cutting tool so that its stroke above the mandrel tool will not
exceed twice the wire diameter.

h. Check the technical requirements of the spring to be coiled before

installing the coiling ejector pin. In case of coiling the thin wire, the surplus part
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at the front end of the coiling ejector pin and that near to the groove shall be
ground off, and the edges on both sides of the groove shall be arc-shaped. If the
outside diameter of the spring is less than 4 mm, the front end of the coiling
ejector pin is required to be pointed.

1. Approximately adjust the feed length and check the number of turns.
Adjust the exact feed length.

j. Install the pitch cam and adjust it until an ideal tail ring is‘obtained.

2. Adjustment of single-cone spring:

In the manufacture of a single-cone spring; the spring should be coiled
from its minimum outside diameter. The roller located on the short reducing
rocker (D-04) as shown on Fig. 7 is located-at the highest point of the cam plate.
The roller coils the spring according to.the lowest point (outside diameter of
large spring) of the lower arc between the cam plates.

The next spring is coiled from a half-turn of the two coiling ejector pins, so
the cam plate has a sharp change arc, which enables the ejector pin to quickly
reach the minimum outside diameter of the spring and stops feeding the wire at
the-same time. The spring is cut off at the turning point from the completion of
the large outside diameter to the beginning of the small outside diameter.

3. Double-cone spring

In the manufacture of a double-cone spring with both conical ends, the

roller located on the short reducing rocker (D-04) as shown in Fig. 7 goes to the

lowest point from the highest point of the deformed cam and then goes back
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during the coiling process. If the midsection of the spring is cylindrical, the
deformed cam should be provided with a concentric circle between the changes
in arc.

4. Barrel-shaped spring

In the manufacture of a barrel-shaped spring with double cones toward the
midsection, the mandrel is required to shift away from the coiling plane during
coiling. Therefore, the mandrel shifter is required to be connected to the
machine.

XVIL Electrical operation and maintenance:

1. Fault switch: The CNC machine will be shut'’down automatically when a
fault occurs in the wire feed support.

2. Continue to feed wire and continuous wire feeding (quick compensation).

A toggle switch arranged on the wire guide bracket of the wire feed
support is configured to.control the motor of the wire feed support to
continuously rotate. or continue to rotate. When the switch is turned to the
continuing position, the micro switch is pulled by a wire being coiled by the
machine so that the wire feed motor can continue to rotate. When the switch is
turned to the continuous position, the wire feed support will continuously rotate
to pay off the wire at a set speed, and can automatically continue to pay off at
an accelerated speed when the wire is not paid off timely, and the pay-off speed
is controlled by the speed control knob beside the switch.

XIX. Torsion spring forming device: Optional
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In addition to being able to form various springs mentioned above, this
machine is also specially designed with a set of torsion spring forming device
for users, 1.e., pin springs. Fig. 13 shows all the transmission components of the
torsion spring mechanism. A tool holder, with a cutting tool arranged thereon
and a tool apron arranged on a right side thereof, is installed on the tool rest
slider, and can be used as a pin holding element by moving the link-up and
down. The specific installation method is shown in the five instruetions in Fig.
14, and a torsion spring cam piece (K-29) should beinstalled on the torsion

spring cam bushing (E-20).
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(Fig. 13)
Replacement of the standard spring slide device with a right-handed torsion
spring slide device:
1. Remove the three fastening screws (1#) from the standard spring slide

2. Install a torsion spring slide and tighten four screws (2#)
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3. Install reversing hexagon couplings (I-28) and main torsion spring cam
pieces (K-29) for torsion spring

4. Unscrew the screw 3# based on the principle that (the highest point of the
cam) is not allowed to bump against this screw during removal of the bent tool
rest.

5. Unscrew the screw 4# based on the principle that (the lowest point of the cam)
is not allowed to bump against the gap tool during reinstallation ofthe removed

bent tool rest.

50



IR AR IR B e A R AT PR 22 )

http://www.ylskspringmachine.com

]
e

o R

51



IR AR IR B e A R AT PR 22 )

http://www.ylskspringmachine.com

(Fig. 14)
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When using the high-speed cam (F-02),
it is necessary to completely screw
out the (three) screws to avoid impact

(Fig. 18)

XX. Usage of high-speed cam

This high-speed cam is mainly used for spring pitch. when it is used as the
pitch of various compression springs, a circular shaft pitch cutting tool should
be adopted to adjust pitch of various springs with the pitch lever small slider

(C-36) in coordination with the cam ((F-02) in the groove. In the manufacture
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of pitch springs, attention should be paid to decide whether to use left-handed
tool or right-handed tool, and the customer can make the springs by only
making a slight modification to the left-handed and right-handed pitch cutting
tool bits as the case may be.

XXI. Safety, maintenance and service

1. The machine is required to be maintained during use so as'to. maintain
stable accuracy and service life for a long time, and the operator is-required to
grease the lever bearings once every 3 days and spray the slide rails and chutes
on the base panel with lubricating oil once or twice a day when starting up the
machine, and remove dirt from the surface and surroundings after the work is
completed.

2. The springs are required to be coiled according to the specified wire
diameter without increasing-the diameter at will, so as not to damage the
machine. In the manufacture of the profile, its diameter is calculated according
to the equivalent area of the maximum wire diameter.

3. During operation, neither the operators is allowed to put their hands into
the-machine, nor is it allowed to put iron wares into the machine to clean up the
springs and other objects. As the machine is running very fast, be sure there is
no accident. If any problem is found during operation, the machine may be shut
down immediately for trouble disposal.

4. In addition to keeping clean and sanitary in the workshops (computer

facilities), keep the machine away from direct sunlight and keep the indoor
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normal working temperature (between 16 degrees centigrade and 26 degrees
centigrade) at optimum level. Do not allow heating any articles indoors, and do

not allow any dust.

Note: The Company reserves the right of final interpretation
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