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Flat-die Thread Rolling

/ RECIPROCATING DIE
BLANK

STATIONARY DIE

(a) (b) (c)

Flat-die thread-rolling process: (a) start of thread-rolling cycle, (b) relation of
dies after completing half of stroke, and (c) completion of thread-rolling stroke.
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Cylindrical-die Machines

CYLINDRICAL DIES

SUPPORT
(a) (b)

Types of cylindrical-die thread-rolling machines: (a) two die and (b) three die.
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Part transfer is immediate between machines,
very little part queue between processes

Queue of | |
unfinished ——— Process 1—Process 2 ;
parts | | |
Queue of
»|Process 3| ---- |Process (n) ,| finished
i g parts
~ Highly Automated Workcell -
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TWO GRINDER CELL
OPERATION, ROUGH GRINDING

Queue of ' R I | Queue of
Unfinished 71 Grinder1 ™1 Grinder2 T Parts/
Parts I R L ! Rough Grind
' Complete
i Process 3 Process (n)

________________________________________________________________________________

R Workeell
! 1 y Machine |:l » Machine
! Running Idle
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OPERATION, FINISH GRINDING
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_________ L T Rough Grind
Complete
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Batch of
Parts »| Process 1
Batch of
Parts, Process 1
Complete

Manual transfer from
Previous process

Batch of
Parts, Process 1 Process 2
Complete
‘“‘ Batch of
Transferred manually Parts, Processes
by operator 1&2 Complete
Batch of

Parts, Processes | Process (n)
to (n-1) Complete

h 4

Batch of
Parts, All Processes
Complete

Batch Transfer Workcell
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Batch completed
Batches of parts . Every time interval

awaiting processing thatoh
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Input: Gripper Radius of Curvature

Potential Contact Points from part Geometry
Part Angular Misalignment

v

Compute: Use intersection algorithms to
find points of contact

*

Output: Location of contact on each finger face
{x1y12z1}
{x2 y2 z2}
{x3 y3 z3}

Input: {x1y1z1}
{x2 y2 22}
{x3 y3 23}

From Geometric Computation

Compute: From kinematic relations,

Input: Gripping Force

farces required to maintain
equilibrium,

Increment part
misalignment, repeat
computations to
assemble selution
space

Using £ZF=0 and IM=0.

v

Output: Normal Forces
Frictional Forces

:

Frocess: N and F values to find p

necessary at each interface.
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Compute threshold value of p from
matrix of equations for contact
point under consideration

Is p in reality less than threshald
value of u?

Mo motion

Motion expected

_ NO
Is z component of frictional force

opposite of direction needed for

Undesirable motion
expected

alignment?

Desirable motion expected
from contact point under
consideration
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