
Machine Tab Remover

Background
A c c u -P re c is io n , a  m a n u fa c tu re r  o f 
a e ro sp a c e  c o m p o n e n ts, is  c h a l le n g e d  b y a  
ta b  re m o va l  p ro c e ss th a t is  s lo w  a n d  
p ro d u c e s in c o n siste n t re su lts. O u r te a m  is  
d e ve lo p in g  a  fa ste r, sa fe r, a n d  m o re  
p re c ise  so lu tio n  th a t m a in ta in s  t ig h t 
to le ra n c e s a c ro ss va r io u s m a te r ia ls.

Requirements
✓ O SH A  & A D A  com pliance
✓ P lastic, a lum inum , steel, stain less
✓ R em ove no m ateria l from  part
✓ ≤0.002” rem aining tab m ateria l
✓ 0.003”-0.020” tab width
✓ ¹ ⁄₁₆”-¾” tab height
✓ U p to  80” tab length
✗ Straight, curved, proprietary tabs
✓ 0.25”-1.5” tab radii

D e sig n  a  to o l in g  a sse m b ly c a p a b le  o f 
safely, quickly, and efficiently re m o vin g  
w o rk  h o ld in g  ta b s fro m  p a rts  w ith  c o m p le x  
g e o m e tr ie s, e n su rin g  n o  g o u g in g  a n d  
le a vin g  n o  m o re  th a n  0 .0 0 2  in c h e s o f 
re m a in in g  ta b  m a te r ia l .

Mission

Testing & Analysis

Impact

Industrial Motor

Emergency Stop
Brings spindle to a stop 

in under 2 seconds for 
operator safety

1 horsepower motor 
drives spindle via belt 
up to 3450RPM at 3.0A

Variable Frequency Drive
Drives motor with 220V, 3-phase 

power from wall outlet, spindle 
speed adjusted with dial

End Mill Guard
Spring-loaded safety 
guard covers spinning 
end mill, swings aside 
when part is fed through

Remaining Tab Material After Cut

Tab cutting performance across 13 samples; 10 straight tabs, 2 curved tabs, and 1 proprietary 
tab. All straight and curved tabs were cut to within 0.002” of remaining tab material, meeting 

our design requirement. 

Precision Lift System
Crank driven ball screw 

delivers 0.005” of vertical 
travel per turn for ultra fine 

adjustment

System Vibration Testing

S p e c ia l  th a n k s to  M ic h a e l  M c C u e , R ic k y C a rlso n , P ro fe sso r K o tys-S c h w a rtz , P ro fe sso r S te in b re n n e r, R o ss C h e ssm a n , Id e a  F o rg e  S ta ff , IT L L  S ta ff , a n d  G a b rie l le  G re g o ry 

- Im proved operator safety
- L ower part re jection rate  
- R educed lead tim e
- Increased revenue

Procedure

1 2 3

Spindle Housing

Spindle supported with tapered roller bearings for high-
speed cutting applications and minimal tool runout

End Mill
3/8" carbide roughing end 
mill mounted in an ER32 
collet, cuts tabs at 
3450RPM, positioned at the 
top of the spindle, this tool 
handles all material removal

System Breakdown

Safety Features
Operator safety is a top priority, especially since our machine will be used by workers on the shop 
floor. An industrial emergency stop halts the spindle in under two seconds, allowing for rapid 
response in case of an incident. A spring-loaded end mill guard protects the operator from the 
fast-spinning cu<er, automa=cally swinging back into place when not ac=vely cu?ng. The motor 
belt is fully enclosed by a guard that adheres to OSHA standards, shielding the user from the 
high-speed belt. Adjustable tab guides stabilize the part during opera=on to prevent kick back, 
and the machine’s sturdy construc7on ensures long-term durability for safe, reliable use.

End mill
ER-32 collet
Upper bearing & cover

Spindle shaft

Lower bearing

Spindle pulley

Preload adjuster & cover

Lay part flat on table with 
tab facing downwards 
between parallel guide 

plates then adjust guides 
to match width of tab

Feed part along 
guide plates and 

steadily push 
through end mill 

and guard Sturdy Construction
Comparable to industrial 
manufacturing equipment

Tab Removal Steps

Inspect completed 
part surface for 

proper finish

Worksurface
36”x18”x1.25” A36 steel 
plate includes weight 
reduction pockets, cutting 
weight from 300lbs to 
170lbs while maintaining 
structural integrity
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Future Work
- Standardiz e  hardware
- Stream line  m anufacturing  processes 
- F urther tria ls & fie ld  testing
- C hip  co llection

Vibrational analysis results for vertical displacement of the end mill while operating 
motor at 3450RPM, the highest vibration condition tested. Maximum displacement 

measured was just 0.000039” of movement. 

M ax D isplacem ent: 0 .0 0 0 0 3 9 ”

Worksurface Load Analysis

Max Displacement: 0.0005”

Finite element analysis performed on the 
worksurface to evaluate deflection under 

load. This simulation modeled varying 
loads up to a 500lbs part placed on the 
surface, resulting in a displacement of 

0.0005” in the center channel and a 
safety factor of 17.8.

Patent Pending

FOS: 17.8


