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YLSK-08 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

First, the applications of the machine:

The computer is composed of a controller and two servo systems. It is
mainly ‘used to manufacture left and right circular cylindrical compression
springs, deformation tension springs and two-end coil springs. YLSK-08
computer numerical control spring machine is the most ideal choice especially
for the manufacturing of slender oil seal springs.

This machine mainly provides two winding ejector system. However, it
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can be equipped with a single-rod system, which can process tail-shaped
springs and other kinds of springs such as torsion springs if customer required.

The control system of the machine is controlled by CNC, which has the
high precision advantage. The main parts are made of high wear-resistant
materials, precision wear-resistant bearings with good performance based on
good manufacturing and assembling skills. The production and the<versatility
capacity are strong which make the machine run fast and easily. It.is an ideal
manufacturing tool for spring manufacturing.

I. Technical parameters:

Description Specification Unit
Machining wire ¢0.15~@0.8 mm
diameter
Max. OD of spring ¢18 mm
Max. wire feed length 10000 mm
Output/min 500(max) pcs/min
Servo motor power 2x0.75 kw
Coiling direction Left/Right

Machine weight 350 kg

Machine dimension 610x820x1580 mm

IT Part of the machine

Figure 1 schematic diagram of the machine

Figure 2, transmission schematic diagram
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1. Feeding Wheel 6. Reducing tool holder
11. Cutting slider adjustment nut

2, Straightening frame 7, Variable diameter cam 12, lighting

3, Cutting tool holder 8, Variable diameter fine adjustment rocker arm

13, Wire roller pressing device
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4, Mandrel knife locking handle 9, Controller

5, Tray 10, Spring diameter adjustment screw

Figure 1 schematic diagram of the machine

This machine is controlled by two axes: Feeding line Y axis and the cam X axis.

For details, please refer to the operation manual:

nis—fim-—- - — - —— 2L

—IXEXHERAS

I I, Y /A 7,><,7,7,7;7

i [ 1]
QH xEtvaanng

Figure 2, transmission schematic diagram

I Machine installation :
The machine has been assembled at the factory and tested, sampled, and
must be leveled to ensure proper operation.
This machine should be properly grounded in accordance with the national
standards. After connecting the power supply, observe the controller signal,

adjust the motor rotation direction by manual, start the servo motor for empty
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run, and ensure that everything works normally.

I Straightening frame:

In order to ensure the quality of the spring product, high-quality steel wire must
be used. The straightening device 1s used to correct small deviation. It consists
of two straightening units that are perpendicular to each other. Afterthe steel
wire is straightened, it enters the wire wheel and reaches the mandrel. A’ ejector
(curve gauge) can be bent to form a variety of required springs. Of-.course, the
formed spring depends on the knowledge and experience of the operator, and in
particular, the use of the computer controller must be subjected to certain
professional training.

I Simple diagram of the wire feeding roller and the ejector pin (curve gauge):

K-08
i
-07
N
K-01 oy O =0
mﬁﬁﬁw o LS
‘ i koo
H Ll B
BERBER

(Figure 3) Right-Rotation
VII Wire feeding parts:

The wire feeding roller (K-06) has two grooves. When installed in the machine,
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the rear groove is parallel to the wire guide. The pressure is given by the 13
wire roller pressing device to ensure that the spring is wound.

The front wire guide (K-01) prevents the wire from tangling between the
wire feed roller and the first winding ram. The front wiring board is not covered
by the cover before, but is covered by a spacing knife (K-09). The positioning
of the spacing knife is adjusted by the pendulum adjusting screw<(H-37) in
Figure 9. When the tension spring is manufactured, The spring should not be
able to withstand the spacing of the knife.

When manufacturing a left-handed spring, the mandrel, the spacing knife,
and the cutter are opposite to the right-handed installation, and the curve gauge
can be moved down.

Note: When processing different wire diameters, it is necessary to replace
different wire feeding rollers.-When replacing the wire wheel, you must pay
attention to the direction of assembly of the wire wheel washer inside. The
small plane presses.the bearing inside, the wire wheel contacts the large plane,
and then_uses the.wire wheel. Lock nuts H-43, H-44 (left-hand thread) are
locked. Conversely, if the mounting washers are in the opposite direction, the
device will be damaged.

VIII Winding system:
(K-06) Curve gauge (Fig. 3) can be rotated and adjusted in any direction
on the variable diameter tool holder (C-23). The surface of the circle around the

pole should be forward, and the curve of the second curve can be
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simultaneously Symmetrical movement or movement separately, the correct
position of the two winding tips is determined by the variable diameter slider
(D-05).

VIII Diameter reducing spring auxiliary device:

When using the reducing spring auxiliary device, the two-curve gauge is
adjusted by the variable-diameter rocker arm (D-02). Figure 7 promotes the
cooperation. The action of the variable-diameter rocker arm is guided by the
deformation cam (see attached list). The variable diametér short rocker arm
(D-04) is transmitted, and the movement can be changed by moving the small
cursor seat by the variable diameter adjusting screw cap (H-17). Since the curve
gauge is reset by a spring control, the roller’begins to contact the cam plate, and
the winding tip to the extreme position (ie, the maximum outer diameter of the
spring) should be limited by-the spring diameter adjusting screw 10 (Fig. 1)
instead of the cam plate. .

VIII Spring Outer Diameter Correction Device:

Spring, ‘Outer..Diameter Correction Intermediate Plate (E-22) Figure 7
includes a deformation cam that can be used with a variable diameter spring
device that can be fitted with a deformed cam. Use this unit when making a coil
with a large pitch spring from a tool with a parallel axis. When manufacturing a
compression spring with a tightly wound end, the outer diameter of the spring is
reduced by the spacing tool pressing the spring, thereby causing the outer

diameter of the spring to be inconsistent. The deformation of the ejector rod can
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be controlled by the deformation cam, and the outer diameter of the winding
end using the spring end is reduced. Small, this reduction is offset by the value
caused by the spacing tool, so that the outer diameter of the overall spring meets
the desired value (ie, the correct cylindrical shape).

In the manufacture of small or medium-pitch compression springs, the vertical

spring shaft is used between the knives and the device is generally notused.

Ry
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(b)

(Figure 7) adjustable auxiliary spring device

VVI Adjust the pitch device according to the vertical direction of the spring:

The pitch adjustment device is used to manufacture a compression spring.
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When the coil is wound, the pitch knife is inserted to force the unfolding, and
the spacing knife (K-09 see the attached list) is divided into a small cone
surface and a large cone surface, and the small cone end is in the manufacturing
section. Used when moving from the spring. A pitch cutter with a large taper is
used to make a spring with a large pitch. Insert the spacer into the slot of the
cutting slider (C-03) in Figure 8 so that it can pass through the wite guide -
either below the right-handed spring or above the left-handed spring;

The cutting slider (C-03) is operated by the pitch cam via the upper cutting

distance lever and the rocker shaft spacing fine adjustment lever (D-12, D-13).
The lever pull pin (H-16) located on the upper cutting distance lever (D-12)
must be retracted to the upper and lower cutting shafts (D-07) in Figure 8 when
manufacturing the right-handed spring; When turning the spring left, you must
advance to the left-hand drive shaft clutch lever (D-06) on the left side of
Figure 8. In the center position, the pitch knife does not work.
Note: It must be ensured that the two lever pull pins H-16 (Fig. 9A, BB) of the
pitch link-and the.cutting link must not be inserted into the upper and lower
rotary levers (D-07) in Figure 8 at the same time, otherwise it will cause The
machineis damaged.

The pitch cam should be selected according to the spring specifications.
The large shape change on the cam is for long springs, while the slower shape
change is used to make short springs.

The pitch of the pitch knife can be adjusted by adjusting the lever ratio by
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adjusting the lever ratio by adjusting the lever cap (H-27) in Fig. 9 to move the
pitch lever small slider (C-36). The front position of the pitch knife can be
changed by (H-27), and its retracted position can be limited by the pendulum

adjustment screw (H-37).
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(Figure 9)

VVII Adjust the pitch according to the parallel direction of the spring axis:
When winding a large pitch spring, it is advisable to adjust the pitch in
parallel with the spring axis.

The two-pitch tool (K-10) Figure 10 is fixed on the pitch push-axis push
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block (C-32), and the upper cutting distance lever and the rocker shaft pitch
fine-adjusting lever (D-12, D-13) are driven by the spacing cam. Figure IX and
the pitch push lever (D-15) are shown in Figure 10. The lever lever (H-16) must
be secured to the (D-12) center to adjust the pitch of the spring axis in the
vertical direction.

The position of the pitch tool is adjusted by the spacing lever adjustment
nut (H-29).

Note: It must be remembered that this spacing tool should be in the rear

position when cutting, to avoid the cutter hitting the tool.

( Figure 10)
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VVIII Cut off:

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

The cutting is made up of three phases of the mandrel (K-07, Fig: 3) and
the movable cutter (K-08). Due to the considerable stress, the-mandrel is
slightly smaller than the inner diameter of the spring. According to past
experience, the outer diameter of the spring can be cut even when the outer
diameter is five times larger than the wire diameter, but the five times is the
limit of the cutting condition.

The mandrel is located in the mandrel tool holder and the mandrel tool
clamping plate (C-27, C-28)-in Figure 11 and is fastened by a universal screw
(H-38). This mandrel, holder can be adjusted to the forward position by the
mandrel lever adjustment screw (H-41) in Fig. 12, and then retracted by the
spring force. The.mandrel adjustment slide (C-25) can be adjusted in the
vertical direction by rotating the mandrel upper and lower adjustment nut (H-22)
together with the mandrel holder and the mandrel.

Cutter (K-08) Figure 3 is located in Figure 8 of the cutting slider (C-03). It
can be adjusted by the cutter adjustment pad (H-11) and the two fixing screws.
When the incoming line is stopped, the cutting operation is controlled by the

cutting cam (F-01), the upper cutting shaft cam lever, and the rocker shaft cam
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lever (D-9, D-10). The shorter the stroke of the cutter, the better. It can be
adjusted by changing the position of the cam lever link (D-11) and the cam
lever link pin (F-08). The front and rear positions of the cutter can be adjusted
by turning the adjusting nut (H-03). The front position of the cutter is preferably
a small distance with a cutter that exceeds the mandrel.

The upper or lower slider can be moved by moving the lever pullpin (H-16)
on the upper cutting shaft cam lever (D-09). When the right-handed spring is
wound, the cutting is performed from above, and the lever pull-out is inserted
backward into the joint lever pull pin (H-16) on the left side of Figure 8. When
the left-handed spring is wound, the lever pull-out is inserted forward. In the
left and right rotation levers (D-07) of the cutting shaft, the cutting is performed

from below.
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(Figure <12)
X Mandrel moving device:

When manufacturing ‘a double cone, a center cone, and a waist spring, the
mandrel must be displaced.

Fixed to mandrel tool holder, mandrel tool clamping plate (C-27, C-28).
The cutting mandrel in Figure 11 is operated by the cored cam piece (K-30)
when the spring winding is performed. The mandrel adjustment lever (D-16)
moves it out of the circle plane. When the spring is turned off, the mandrel is
pushed forward briefly. Note: When using this mandrel device, the mandrel
lever adjustment screw (H-41) should be rotated backwards and no longer in
contact with the mandrel adjustment lever (D-16).

XV Left handed circling spring device:
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When winding the left-handed spring, the circle is downwardly deployed.
The left-handed curve gauge should be installed to replace the right-handed
curve gauge. The cutter is placed in the lower slider and the spacing knife is
installed in the upper slider.

The double cone spring aid is selected for the right and left direction coil
springs. The variable-diameter rocker arm, the variable-diameter short-rocker
arm (D-02) and (D-04) Figure 7 must be changed to the small-diameter rocker
arm under the camshaft, the universal joint screw (H-12), (H-39).

XVI. Adjustment:

When the wire feeding roller, the wire guide, the winding ejector and the
mandrel are installed according to the wire diameter or the outer diameter of the
spring, it can be started. In order to effectively perform the first winding, the tip
of the winding ejector should be ‘adjusted to larger spring outer diameter
position. After the wire passes through the straightening device, the wire
feeding roller and the right wire guide, the wire end should be formed into a
ring with a.rounded wrench and placed in the groove around the circle, and the
wire feeding device can be used. Press it tightly, but this pressure is enough to
bring the wire into the machine smoothly.

Turn the hand wheel to introduce the wire and adjust the coil to achieve the
desired spring outer diameter. If necessary, simultaneously turn the
circle-reducing tool holder (C-24) Figure 6 to reduce the short arm (D-04) to

correctly position and adjust the position of the winding tip.
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XVII compression spring:

When manufacturing a compression spring with a tightly wound end, the
winding tip should be properly adjusted so that the coils of the spring are
aligned without creating a pulling force. The pitch of the spring is obtained by
the spacing tool.

2. Adjustment of cylindrical spring:

a. Install the required wire feed roller and adjust the pair-of wire feed
rollers to make them contact each other (no wires can be insérted).

b. Install the wire guide with the cover and move it in the direction of the
wire feed roller until the guide plate touches the wire feed roller. Then return it
to about 0.5 to 1 mm (avoid touching the wite feed roller during operation).

c. Install the mandrel knives; the size of the mandrel knives should be
determined according to the diameter of the spring. The protruding part of the
mandrel knives should be 0.5mm smaller than the inner diameter of the spring,
and the buffing length of the bulging part is about two of the corresponding
wire diameters. Times.

d. Adjust the right wire guide between the wire feeding roller and the
mandrel‘knife. When winding a thin wire, the gap should not exceed 0.2 to 0.3
mm. The other end of the wire guide is made straight. If a small spring is
machined, the right angle of the wire guide near the mandrel blade should be
cut to about 45 degrees (the upper part is cut when the right-handed spring is

wound; the lower part is cut when the left-handed spring is wound).
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e. Install the guide cover. Be careful not to touch the moving parts.

f. Adjust the screw (H-41) through the mandrel lever. Figure 12 Adjust the
mandrel holder so that it is about 1 mm beyond the holder. Align the mandrel
knife with the wire guide and lock the clamping block (C-30).

g. Insert the pitch knife. In general, use a 45-degree knife (a 30-degree
sharp knife when winding a thin steel wire). Move the pitch knife 5‘mm beyond
the edge of the wire guide. Adjust the compression screw so that the-pitch knife
contacts the wire guide, but it should move freely. When installing the cutting
knife, it should be noted that the cutting edge of the cutter should be consistent
with the edge of the mandrel. Adjust the cutter stroke so that the stroke above
the mandrel cutter does not exceed twice the wire diameter.

h. Check the technical requirements of the spring to be wound before
installing the ferrule. If the thin steel' wire is to be wound, the excess part of the
front end of the ferrule and.the excess of the groove should be worn away, and
the edges of both sides of the groove should be curved. If the outer diameter of
the spring-is less-than 4 mm, the front end of the ferrule should be pointed.

1. Approximate adjustment of the length of the incoming line, check the
number-of turns. Adjust the exact length of the incoming line.

j. Install the pitch cam and adjust to the desired tail loop.

2. Adjustment of the unit cone spring:

When manufacturing a conical spring, the winding should start from the

smallest outer diameter of the spring. The roller on the variable diameter short
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arm (D-04) Figure 7 is located at the highest point of the cam plate. When the
spring is coiled, the roller is drawn at the lowest point (large spring outer
diameter) of the lower arc between the cam plates.

The half turn of the two winding ferrules is the beginning of the next
spring, so the cam plate has a large raised arc shape, which allows the.ejector
pin to quickly reach the minimum spring outer diameter while stopping the
incoming line. The spring is cut at this point from the completion-of the large
outer diameter to the point at which the small outer diameter is to be started.

3, double cone spring

When manufacturing a double-cone spring ~with tapered ends, the
variable-diameter short rocker (D-04) is driven by the highest point of the
deformed cam to the lowest point during the winding process. If the central
portion of the spring is cylindrical, the deformed cam should have a concentric
portion between the arc and.the arc.

4, waist spring

When winding a waist spring that is biconical toward the center, the
mandrel must move away from the winding plane as it 1s wound, for which
purpose the mandrel moving device must be attached.

XVIII Electrical operation and maintenance:

1. Fault switch: When the feeder rack fails, the computer automatically

stops.

2. Carry on wire feeding and continuous line (fast compensation).
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A toggle switch is provided on the lead frame of the wire feeder for
controlling the continuous or continued rotation of the wire carriage motor.
When the switch is turned to the continuation position, the micro-switch is
pulled by the rolled steel wire of the machine, so that the wire feeding motor
continues to rotate. When the switch is turned to the continuous position, the
wire feeding frame will continuously rotate and release the line at theset speed.
And it can automatically continue to accelerate the pay-off when the pay-off is
not timely, and the pay-off speed is controlled by the speed control knob next to
the switch.

XVIIII torsion spring device: user selection

In addition to the above-mentioned yatious types of springs, this machine
has specially designed a set of torsion spring devices for users. That is, with a
tail-shaped spring. Figure 13-shows the transmission components of all the
torsion spring mechanisms..Inthe knife holder slider, a knife holder is installed,
the cutter is equipped with a cutter, and the cutter seat is mounted on the right
side. The tail rod.can be moved up and down through the connecting rod to
make_ a single tail piece. The specific installation method is shown in Figure

(14). A torsion spring cam (K-29) should be attached to the spring cam (E-20).
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(Figure 13)
The standard spring slide device replaces the right torsion spring slide device:
1. Remove the three fixing screws on the standard spring slide (No.
2. Install the torsion spring slide to tighten four screws (No. 2)

3. Install the reverse hex joint (I-28) for the torsion spring and the main part

46



IR AR IR B e A R AT PR 22 )

Web: www.ylskspringmachine.com

torsion spring cam (K-29)

4. Loosen the screw of No. 3, and the principle that the screw is not pointed at
the highest point of the cam (the highest point of the cam) is the principle.

5. Loosen the screw of No. 4, and the principle of non-collision clearance knife
is the principle when the demolition knife seat is returned (the lowest point of

the cam).
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(Figurel4)
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( Figure 18)
XX, High-speed cam using method:

This high-speed cam is mainly used for the spring pitch. When using
various.compression spring pitches, the round-axis pitch cutter should be used,
and the inner cam (F-02) can be used to adjust the pitch of each type with the
(C-36) pitch lever small slider. When making the spacing spring, you should
pay attention to whether you use the left or right rotary knife. The customer can
modify the left and right rotation pitch according to the specific conditions to

work.
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XXI safety, maintenance, maintenance

1. The machine must be maintained in use to maintain stable accuracy and
service life for a long time. The operator must inject the oil in the lever bearing
every 3 days when starting the machine. The slides and chutes on the base panel
are lubricated with 6CB9 per day. Once or twice, the surface and surrounding
dirt should be removed after work.

2. When rolling the spring, be sure to follow the specified wire diameter.
Do not increase the diameter arbitrarily to damage the machine. When
calculating the profile, the same area of the maximum wire diameter can be
calculated.

3. During the working time, the opetator is not allowed to reach into the
machine, and it is not allowed to extend the iron into the machine to clean the
springs and other objects. Because the machine is running fast, pay special
attention to accidents. If you find a problem at work, you can stop immediately
and then deal with the failure.

4 | In addition to keeping clean and hygienic in the studio (computer
room), do not directly shine on the machine, do not allow to heat any items
indoors, and keep the indoor normal working temperature (between 16 ° and

26 °). There is any dust.

Note: The final interpretation right belongs to the company.
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