Optimizing Press-Stroke Rate
Without Investing a Lot of Money!




Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

WHAT IS THE IMPACT OF 1 SPM? v

60 parts per hour -
480 partsperday
115,200 parts per yr. (8 hr. shift x 240 days per yr.) -
207,360 parts per yr. (2 shifts @ 90% efficiency) i

(at $0.08 per hit, that's $16,500 per yr.)

Time [8]

2.4 sec = 25 5PM

How many presses do you have?

https://www.metalformingmagazine.com/magazine/article/?/2008/8/1/Servo
-Press_Technology:_Drive_Design_and_Performance

(30 presses = nearly $500,000 per vr.)
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

CONTROLLING PROCESS VARIABLES

10 possibilities

10 possibilities

10 possibilities

10 possibilities

10,000 different combinations
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

CONTROLLING PROCESS VARIABLES

Set Up Accuracy

Straightening/Feeding

Equipment Maintenance

Die Protection/Timing

10,000 different combinations
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

CONTROLLING PROCESS VARIABLES

Set Up Accuracy

Straightening/Feeding

Equipment Maintenance

Die Protection/Timing

j“' \ \1-:-_—\ 10,000 different combinations
o

Documentation

100,000 combinations

Not understanding and communicating accurately (documenting) the variable parameters
that produce the best outcome usually is the root cause for inconsistency.
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

DOCUMENTATION CONTROL

Die Placement (Alignment) Pilot Release (Roll Lift)

Shut Height (Methodology) Feed Ange =

Tonnage Monitor Settings Feed Rate

Counterbalance Pressure Slack Loop Depth

Feed Line Straighteners Roll Depth ki

Pitch Length Die Protection e
Roll Pressure Drag Brake Setting (Reel) = A
Lubrication (type/application)  Scrap Removal, Parallels e o
Stroke per Minute (SPM) Etc., etc,, etc. a— 0
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

The pass line should be adjusted (verified) at each set up so the feed introduces
material to the die exactly parallel with the height of the lifters in the raised position...

: : (2
| | Q

%\\\\ \\\\\\\\\\\ \\ FEED UNIT
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE
... or the lower die surface for dies with little or no lift.

The stock strip must be level, with no change in direction, for optimum feeding

FEED BRIDGE TEED Q
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Manual machines should have a scale mounted for
adjustment of the pass line height.

Courtesy of Todd Wenzel, TCR Integrated Metal Stamping Solutions
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Use an adjustable coil bridge to support the coil strip between the feed and the
die when colil support is required in this area.

| |
Die | | Feeder

_I. - LENG™H EXPANDS -
A /0 A A3 B3 R D R K
BOKKIMOKNN 3

AR AN AN AN AN AN AN AN
Coil Brid dge .

HEIGHT ADJUSTS

Proas

Coil il
Bridge [
Conveyor

https://www.metalworking-machinery.com/coilbridge.html
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Feed Angle bl

The total number of degrees out of 360 degrees of
shaft rotation, available for feeding.

Sometimes referred to as feed cycle. Stopping
Angle

» Older feeds had relatively fixed feed angles

« The advent of servo feeds, die sensors, and
servo presses, has made feed timing much
more complex

BDC
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

In general, you will want the feed line to run as slow as possible —
use as much of the feed window as possible.

* Increase accuracy

« Reduce potential for roll slippage

» Better loop stability

« Reduce probability of buckles and die jams
« Reduce feed line maintenance costs

Image: P/A Industries, Inc
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

TDC

. Critical Angle

Critical Angle

Last degree (angle) a fault can be initiated so that
the press will stop before the die closes on strip

Stopping

* Press speed (SPM)

« Slide and die weight

« Counterbalance pressure

« Condition of clutch/brake

 Where in the stroke the stop signal is
initiated

Must
Stop Angle

BDC
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

Determining the Critical Angle
1. Inch the press to observe and record the die
closure angle (125° for this example) « j ” ”

2. Disable the sensors, and with no material present |
run the die at its normal operating speed

3. Select "BRAKE MONITOR” option form the press
control display (or remote brake monitor)

4. Select “90° BRAKE TEST.” This test will give you
the worst-case stopping performance.
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

Determining the Critical Angle (cont.)

5. After the press stops, record the STOP ANGLE TooL 6295 e

Part# AR-15101793 TWO HAND INCH
67 FSPM / 176 DEG

6. Subtract the stopping angle value (96°) from the M ALERT i i
die closure angle (125°) observed in Step 1.

VALUE (mSec) LIMIT (mSec)
STOP TIME 165
START TIME

STOP ANGLE

90 STOP TIME
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

Determining the Critical Angle (cont.)

5. After the press stops, record the STOP ANGLE

. Critical Angle
’ 29°

6. Subtract the stopping angle value (96°) from the
die closure angle (125°) observed in Step 1

96° ‘\\
Stopping
Angle

7. The result (29°) is the critical stopping angle

Note: The critical angle changes with press speed

due to stopping time Must
Stop Angle

125°
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Sensor Window Setup

Sensor Location Sensor Type Stop Type ON OFF Details / Notes

Short Feed Green Constant E-Stop 5 25  Small window to decrease feed related incidents
Cam 1 Green E-Stop 215 235 Small window to prevent feeding if cam does not return
Cam 2 Green E-Stop 215 235 Prevent strip from feeding if cam does not return

Material Buckle Green Constant E-Stop 250 25 Normal sensor window

Pad Return Green Constant E-Stop 140 220 Normal sensor window to detect pressure pad return (lift)

Part Ejection Green E-Stop 180 235 Normal sensor window to detect part ejection from die

End of stock Green Constant E-Stop 5 25 Small window to decrease feed related incidents

Other Related Events

Critical Angle = 29° (determined by 90° Brake Test)
Must Stop = 125° (determined by die closure angle)

Critical angle established for this tool running at 30 SPM
in 600-ton press (#135) with 48 psi C/B pressure

ailot tip entry; mirror angle on upstroke; min
lift/closure Iag inae adl o

Set to feed after cam return “OK” signal and ends before short
feed detection begins.

Pilot Release 120 230

Feed Angle 245 0

Lube Spray NA NA
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Pilot Release Timing

The feed rolls should open after the tip of the pilot j

punch is deep enough in the material to prevent |

the strip from slipping backwards, but before the

full diameter of the pilot punch has entered the X/L T —
material.

If the feed rolls open too early on the down
stroke, the strip can pull backwards. If the feed
rolls open too late, the pilot punch can break,
oblong the hole, or wear very fast.
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Pilot Release Timing

when the stripper contacts the strip - at or near

If the die has little or no lift, the feed roll can close - *j
the bottom of the press stroke (180°) |
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Pilot Release Timing

If the die has no lift, the feed roll can close when
the stripper contacts the strip - at or near the
bottom of the press stroke (180°).

If the die has stock lifters, the feed rolls should
close when the lifters have returned to their full up
position and just before the full diameter of the
pilot pulls out of the strip.

The feed roll should close at the last possible
instant.
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Increased pitch length (c > b) occurs when the pilot release closes at or near

BDC in die with stock lifter travel 1
(b)
@) - %
\\\\ \\\\\\\\\\\\ c= |a?+b?

Lifting Distance (a) | Distance (b) from Die-to-Feed Length Increase (c)
36" 36.222
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Increased pitch length (c > b) occurs when the pilot release closes at or near
BDC in die with stock lifter travel
! o @

i(a) (C)‘TJ

\ o= (@
Lifting Distance (a) | Distance (b ) from Die-to-Feed Length Increase (c¢)
36" 36.222
4” 24" 24.331

MetalForming LIVE ' | JULY 27, 2022




Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

FACTORS IMPACTING PROGRESSIVE DIE PERFORMANCE

Increased pitch length (c > b) occurs when the pilot release closes at or near
BDC in die with stock lifter travel
1 (b)

= j'(a) (c) >

\\\\ e | e e

Lifting Distance (a) | Distance (b) from Die-to-Feed Length Increase (c¢)
36" 36.222
4” 24" 24.331
1” 24" 24.021
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Sensor Window Setup

Sensor Location Sensor Type Stop Type ON OFF Details / Notes

Short Feed Green Constant E-Stop 5 25  Small window to decrease feed related incidents
Cam 1 Green E-Stop 215 235 Small window to prevent feeding if cam does not return
Cam 2 Green E-Stop 215 235 Prevent strip from feeding if cam does not return

Material Buckle Green Constant E-Stop 250 25 Normal sensor window

Pad Return Green Constant E-Stop 140 220 Normal sensor window to detect pressure pad return (lift)

Part Ejection Green E-Stop 180 235 Normal sensor window to detect part ejection from die

End of stock Green Constant E-Stop 5 25 Small window to decrease feed related incidents

Other Related Events

Critical Angle = 29° (determined by 90° Brake Test)
Must Stop = 125° (determined by die closure angle)

Set to pilot tip entry; mirror angle on upstroke; minus 5° for roll
lift/closure lag time. Lag time based on running 30 SPM

o feed after cam return “OK” signal and ends before
feed deteClUmmimagis

Pilot Release 120 230

Feed Angle 245 0

Lube Spray NA NA

MetalForming LIVE | JULY 27, 2022



Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

Pilot Release Lag Time

One reason pilot timing can be troublesome is “lag time”

For example:

A relay may take 13ms to charge the coil and cause the
switch to activate.

The solenoid also has a reaction time of 13ms before it
redirects air from one side of the air cylinder to the other.

There is yet more delay for air to exhaust from one side
of the air cylinder to fill the opposite side.
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

Pilot Release Lag Time

In total, there may be 35ms to 45ms of delay from the
activation signal to when the roll actually lifted or closed.

The table below assumes 60 SPM takes approximately
2.8-milliseconds (ms) for the crank to turn 1°

Strokes per Minute | 1° rotation | Signal delay Total delay
(SPM) (ms) (ms) (° rotation)

60 2.8 35 12.6

60 2.8 45 16.2

MetalForming LXV

60 SPM = 1 stroke per second

1 stroke = 360° rotation
1 second = 1000 milliseconds (ms)

1000-ms/360° = 2.8-ms per 1°
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

Pilot Release Lag Time
If you programed the feed roll to lift at 125°, it will not s
actually lift until 138° to 141° degrees. The same lag will
occur when signaling the feed roll to close.

Stopping

If you increase or decrease SPM, this will change Angle
Strokes per Minute | 1° rotation | Signal delay Total delay
(SPM) (ms) (ms) (° rotation)
60 2.8 35 12.6
60 2.8 45 16.2
55 3.1 35 11.3
65 2.6 35 13.4
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Optimizing Press Stroke Rate (SPM)
Without Investing a Lot of Money

OTHER AREAS TO LOOK FOR IMPROVEMENT

The impact of servo press

E Optimize & couple transfer system
= = technology on feed synchronization 7 . . .
= = o . K() motion profiles. Implement anti-
l — & and feed timing. Programming _ _ _

distances in place of angles vibration strategies

Rethinking the required/desired \ Improve uptime through improved

skills for press operator training \ maintenance and standardization
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