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FRESH EYES

-When anyone has fought trouble ibout so long, he gets to the point where he couldn't see
the solution if it were written oa the wall. The only cure is to walk away, do something

clse long cnough to regain perspective, or get someone else to take a look.

In cither case, come back to the job as if it had never been seen before. Take nothing

for granted. Run a group of consecutive parts and check them against the print, writing
down the findings. Then, define in writing exactly what is wrong. Just this simple re-
cvaluatton and restatement of the problem often points to an answer which has been
overlooked. If so, it probably turns out to be some mistake or misunderstanding which

- needed only fresh eyes to be seen. In any event, we need written record of how the job

bchaved for comparison with results after changes have been madef
‘The problem in every case will fall into one of four categories:

1. TOOL LIFE

2. VARIATION

3. CONCENTRICITY

4. SURFACE FINISH

Of course, more than one trouble may be present, but the cause will be one or more of
these seven variables:

1. SPINDLE SPEED
2. FEED

3. COOLANT

4. TOOLING

5. MACHINE
6. PART

7. HUMAN

In Table VIII-1 the four troubles are listed from left to right in the order in which they
are most likely to occur. Beneath each trouble, in declining order of probability, are

.the seven possible causes. This table is the result of the writer's findings in more

than 10 years of screw machine troubleshooting experience. It is suggested that once
the trouble is known, the variables be examined in the order shown. Note the priority
of variables differs from one problem to another. : '
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TABLL VII-

Tool Life Variation | Concentricity Surface Finish
Spindle Speed | Machine Machine - Machine
Feed Feed Tooling Feed
Coolant Tooling Feed Spindle Speed
Tooling Part Part Tooling
Machine Spindle Speed | Spindle Speed Coolant
Part Coolant Coolant Part
Human Human Human Human

ARE YOU SURE?

Before we -move into systematic analysis of cause, however, we need to know what con-
ditions cxist on thc machine. By the time troubleshooting begins in eamest, one or
several persons most likely have made a stab at fixing the condition, and in all proba-
bility no one is absolutely sure what's been done. So, immediately after pinpointing the
problem, double check all seven variables, taking no one's word- (least of all your own)

for anything.
Determine personnally, and note in writing that:

1. Spindle speed is in fact what it is thought to be, and that s.f.m. is reasonable for
the material and the operation.

2. Feed is as called for, and motion is smooth and uniform throughout the stroke.

3. Coolant appears clean, is being applied properly, and is of a type recommended
for the work.

4. The machine has no apparent defects needing attention.

5. Proper tool grades are being used, and tools have been properly ground to speci-
fied geometries.

6. The part print is fully understood, and its tolerances are within the capability of
the equipment as set up. :

7. The operator has a positive attitude, and adequate skill for the job.

Like the first step, this is a fact-gathering function, but here again things which have
been overlooked or taken for granted may point to the answer. Aftthough in this article
we assume the task is to solve trouble without changing work material, we should during

this initial study make sure the specified grade is in fact being used.

Notc that to this point the method ignores what's-been-done, concentrating instead on
what's-wrong, and where-we-are, This is important because if the job has been cobbled.
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juggled and fooled-with, as is probably the casc, we need to have written record of
prior conditions and effect in order to judge results as changes are made. It is entirely
possible that as one variable it )rought into line error will show up elsewherce, Don't
be discouraged by that. It is an indication counterbalancing is being eliminated.

CLUES

The effect of conditions always shows up on the three elements of a metal cutting opera-
tion: The part, the chip and the tool. An advantage of experience is that with it one
recognizes the results which should be obtained with a given material cut at given s.f.m.
and feed with a given shape and type of tool with a given coolant. That's why old-time
troubleshoaoters - look in the chip pan for answers to problems on a machine. If you can
make good chips, chances are you can make acceptable parts, always assuming the
machine is capable of holding the necessary tolerances.

Each type of steel has a characteristic chip. The free-machimng grades should produce
short, bright broken ones. Ductile grades yleld long, stringy chips. The higher alloy,
and work- hardening materials, such as 1137, 1141, and 1144, may give off one or the
other of the above kinds of chips, but the difference is that there may be-scabby ad-
hesions on the cut side. All of this should be true if the job is tooled correctly and
running at reasonable rate. The old-timer's look at the chips is just one form of analy-
sis by excepnon, he's looking for conditions which do not fit the pattern.

Butin our analysis we shall look at the other two elements of the operation as well: The

tool and the workpiece. On the tool we check for discoloration, cratering, built- up
edge (BUE) and point-of-wear. We look at the workpxece 8 cut surface under a glass to
determine if the tool rubbed, if work-hardened scabs are present, or if the ch1p came
away cleanly. In this study we're concerned primarily thh BUE.

BUE

It should be kept in mind that a BUE is work metal, welded to the tool by heat, and/or
pressure and has the same work hardening characteristics as the metal being cut. One
ol the factors which make leaded and resulfurized low carbon steels "free- machining"”’
is that these additives reduce welding. Hence, in free- machining grades little if any
BUE should be found. Tools used on those grades generally wear by rounding off. It
craters are found; they're the result of hot chips rubbing across the face of the tool.
This hot- rub ct'fect can be seen when the tools are exammed under magmfxcauon

In contrast the high manganese and high carbon grades have excellent work ha rdemng
qualitics, and since these are generally cut at lower speeds (hence lower tool tempera-

ture) BUb s tend to form. This is not always bad, because when we have a moderately

sized BUE whxch stays on tool point it may, actuauy prolong the life of the edge.
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What we don't want, however, is a BUE which builds and breaks away carrying hardened
hits ol metal across the top rake or between the tool and the part. I this is occurring.
the tool's crater will have a pitted appearance, since a bit of the tool is torn off cach
ume the BUE is lost.

Such a condition will yicld sporadic change in work finish and short tool life. It is an
indication a dilferent coolant, and possibly changad tool geometries, should be tricd.
Coolants with active sulfur or chlorine give the operation the anti-weld features not had
in the material. Lapped edges, and surface treated tools will also help.

In carbides, BUE is most likely to occur attoo-slow s.f.m. The solution is obvious,
though not always casy to obtain when other tools limit the speed range. A tip hereis
when s.f.m. cannot be increased, usc a mineral base coolant instead of a water soluble.

With that background, let us consider what'is involved in curing trouble in cach of the
four conditions shown in Table VIII-1, bcgmmug with Tool Life.

TOOL LIFE TROUBLE

"Spindlc Speed” is listed as the most likely cause, since speed creates heat, and heat is
the most destructive force acting on tools. Indications speed is too high for conditions
are when corners of forms, turning tools or cutoffs burn, or when the peripheries of
drills, taps or reamers discolor.

In short, the cffect is scen where s.f.m. is greatest, or wherc the tool has least mass,
hence least heat-carrying ability. If specd is too slow, unstable BUE's will be scen and
wear will show up either as a rubbed condition on tool flanks, or cratering. Note that
wear can result from too-slow speed as easily as from excessive speed.

Next is "Feed.” If drills split down the middle, or edges chip without discoloring. or
large unstable BUE's are seen, feed per revolution should be lowered. An exception to
this is when a work hardening material is being machined and the equipment is some-
what loose. In this case, feed should be increased to keep the tool from rubbing and
work hardening the surface. The tool must not rub in work hardemng grades. Keep it
cutting by whatever means is required.

Then we check on "Coolant.” A large BUE indicates need for change to a fluid with
greater anti-weld properties. If flank wear is seen, the coolant may be overly fortified.
The answer: Switch to a thinner fluid with greater oiling action.

Lcts pause here to consider what the coolant does and how it should be applied. Coolant
(1) carries off heat from the tools and the part, (2) provides an oiling action to the cut
and at times puts an anti-weld barrier bctween tool and material. and (3) flushes away
chips. As shown in Figure VIII-2, these actions are enhanced by placement of the oil

lines. Quite frequently an extra line will reduce BUE which is causing a tool to chatter.

This is particularly helpful in wide forming operations from the cross slide.
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MOVABLE
01 LINE

When drilling, aim two lines up the hole, and another over the outside to carry off heat.
The thinner the part’'s wall, the more important the outside line will be, and in deep.
thin-wall work where there is little chance of getting much fluid to the drill point, copi-
ous amounts of water solubles flowed onto the part’'s O.D. often are helpful.

Next we investigate "Tooling.” Here we shall assume the initial check on variable
showed a proper grade of tool is being used. Cratering is most apt to be seen when
cutting soft gummy matcrials, or high strength grades, for the reason mentioned ear-
lier. In either case, smoother grinds and higher rake angles reduce cratering to
manageable limits.

If heat craters are seen, it may be worthwhile to consider a shift to T-5 or T-15 H.S.S.
which has greater hot hardness and abrasion resistance. In free- machining steels,
littie or no BUE should be cvident if rake is proper for conditions. Remember, we don't
want to eliminate BUE altogether, since it protects the cutting edge, but we do want it
to be small and stable. :

A( times BUE's form and wipe off at the end of the cut. By using a 10X glass or better,
and sceing how far back the crater extends, you can make a good guess at how much
buildup is taking place.

A ccrtain amount of flank wear is normal. Excessive wear on flanks is usually caused

- by too-little clearance.: Increase clearance. If the condition persists, consider a switch

to a tool having higher vanadium. When sides of form tools wear excessively, try to
climinate sharp corners. A 1/32 by 45 degree break will strengthen the edge of forms
used on work hardening steels; in others, a small radius may work best, and this, of
course, applies to all tools where it can be used.

In evaluating tools for sources of trouble, one must be careful to differentiate between
actual wear and breakdown of the edge due to fatigue. The latter is microscopic chip-
ping which can sometimes be noted under magnification. The solution is to first
strengthen the edge by reducing rake and clearance. If that doesn't work, switchto a
less brittle grade of tool.
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lard-to-cut stecls require greater side clearances since they tend to spring back be-
hind the edge. The tipotf on t"is is when sidcs ot cleared tools gall or bug.

A few miscellancous tips: Try not to follow any cut with another tool of identical shape.
especially on work hardening materials. Make absolutely certain tools are not burned
in grinding. Tool life often can be doubled by polishing and honing all edges. A high
shine on the part generally indicates tools are rubbing, and the most frequent causeis
a cam with too much dwell at the top of the rise. Worn cams and work hardening steels
do not go together. Also make sure cross slide stops are not set overtight, since this
can causc tool dwell also. Assuming the tool and the part are adequately supported, the
most frequent causes of chatter are too much clearance or too great radius on the tools

edge.

The next variable to be studied is "Machine.” Note it ranks fifth as a cause of poor tool
life, but first in the three other types of trouble. The reason is that the machine contri-
butes here by default . . . . . failure to provide sufficient rigidity or smoothness of
motion which allows tools to rub, or chatter. This will be noted most in brittle tools.
such as carbide or ceramics. The effect of worn cams on work hardening stecels has
been mentioned; loose pins, linkages, slides or spindles will give similar result. If
possible, snug up the machine; if not, increase feed and lower speed to keep the tool

‘constantly under pressure.

Let us now consider “"Part” as a factor in tool life. The shape of the workpiece. and its
tolerances, dictate the type of tools required. If trouble exists, check with Engineering
to find out if slight angles are allowable on deeply cut straight sides. orifsharp corners

are necessary.

Necks less than three threads wide almost always will reduce chaser or tap life by mak-
ing shorter lcad chamfers necessary. My rule for side cutting angles on forms is: In
free-machining steels, 1/2 to three degrees positive; in ductile steels, five degrees,
and in work hardening grades, eight to 10 degrees. It may not be possible to change
part shape, but it's an area worth exploring. :

Finally, we look at the "Human" factor, which ranks last in all four types of trouble.
The reason is that if the man on the job is grossly unable or unwilling to handle the
work, this should have shown up in the preliminary check on the seven possible vari-

ables. Ncvertheless, spending time with the operator and explaining the reasons why

the job must be done a certain way may give him a better grasp of the function, let him
use his experiencc to further the desired result, and will give him a more positive atti-

“tude toward the job.

Somewhere within the definition of the problem, the preliminary doublecheck on condi-
tions, or the more detailed analysis of the seven causes, the answer to tool life prob-

lems will be found.
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VARIATION

As shown in Table VIII-1, t-e causes of dimension-to-dimension, or piece-to- picce
changes in product are, in order of probability, Machine, Feed, Tooling, Part, Spindlc
Speed, Coolant, and Human.

"Machine" is the most likely troublemaker because, quite obviously, if tools were car-
ried a like distance on each stroke and forced into the cut with cqual pressure, parts
should be alike. Something within the machine probably is allowing this sameness of
motion to be disturbed. On a multiple-spindle automatic, variations in length, part-to-
part, indicate end play in spindles, or erratic stock feeding; possibly "bounce’ off the
stock stop. On single- spindle models, length variation can also be caused by the fore-
going, along with worn lead cam rollers and pins.

On either type, part-to- part changes in formed dimensions generally indicate bad
spindles, faulty cross slide systems, or improperly set stop screws. This type of
trouble is spotted on multiples by recoxrding the dimensions of the parts from each
spindle. Of course, if the problem is that simple, it should have been noted in the inj-
tial problem - finding stage. Even so, a graphed picture of a larger group of parts is a
help, and may show relationships between dimensional variances which point to the
cause in the most sticky types of trouble, the cases where a part is out of tolerance
“just once in a while. "

When large diameter stock is run in an older machine, the weight of 12-foot bars may
cause deflection. To determine if this is the cause, cut bars in half or check the job
when bars have been partially used up.

Anything which encourages vibration will affect tolerances. Snug up slide gibs, replace
rollers, check end play, stop screw tensions, and make sure tools are solidly mounted
and cams are tight.

The next most likely cause of variation is "Feed." Its chief effect is to increase end-
wise and sidewise pressures, hence if the machine is known to be somewhat sloppy,
lower feed may give best results. Remember, though, as pointed out previously, that
with work hardening steels, tools must have sufficient feed so they do not rub. We can
also decrease feed per revolution by running at higher r.p.m. In other words, the
pushing cffect of feed can be minimized without lengthening cycle time in many cases.
As a general policy, however, very close dimensional limits usually require feeds to be
rather light for finishing cuts.

Next we turn to the "Tooling” variable. This is a factor in dimensional variation when-
ever tools are dull, chipped or incorrectly set or cleared. The effect is much the same
as too-heavy feed: Cutting pressures are exerted which may be greater than the ma-
chine can take without deflecting. As was mentioned, watch for BUE's which build up
and wipe off. Also make sure tools are not burned in grinding, since burned tools dull
faster.
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lTools which arce grouped closely wogether are a likely source of rhe problem when v
ation occurs "just once inawbite,” 11 there is not cnough room tor chips w tall (ree,
they may pack and hold back a slide, or prevent oil from reaching tool points. 1he
cure is to rearrange tools, or to give them chip-breakers so packing does not occur,

In considering "Part” as a variable, it must be recognizaed that it tolerances were wide
open there would be no variation probiem. This is Just another way ol saying the closer
the limits the more chances of producing parts which fall outside them. As previously
discusscd, work with Engincering to get too-tight limits opened up il possible, or tricky
conligurations changed to less troublesome ones.

Whilc "Spindle Speced” ranked first as a cause of poor tool life, it stands fifth as a
probable source of product variation. If the part is long, and must extend a great dis-
tance from the collet, lower speeds may cut down vibration and whip. It is morvu likelv,
though, that if this condition exists to a hindering degrece, the part should be given extra
outboard support.

“Coolant” comes sixth. By rearranging lines or adding high velocity lines aimed near
the point of cutting, but not on it, it may be possible to flush away chips which would
otherwise pack and cause variation. Of course, by keeping tools sharp longer a good
coolant helps produce more uniform work.

Finally, the "Human" factor. No one is in better position to Spot trouble in its early

stages than the man at the machine. He should be instructed tc report abnormal con-
ditions, sct tools and slides properly, and in general know if his equipment “acts righe.

CONCENTRICITY

tor trouble of this sort we investigate variables in the following order: Machine, Tool-
ing, Fced, Part, Spindle Speed, Coolant and Human. The first four are by far the most
important; the remaining three incidental. :

"Machine” comes first because concentricity . . . . . or rather, the lackof it . . . . .
almost always involves misalignment of tools to workpieces. You simply cannot drill,
ream or bore a hole concentric to an outside diameter if the spindle is sloppy. On mul-
tples, check for spindle carrier lockup.

In every case go over the slides, the spindle, and every element which affects tool-work
rotational rclationship. When a machine which has been on one job a long time is
changed over to one of different length, a sudden show-up of eccentric conditions mav
be due to the slide having worn in one spot. .

There is, of coursc, the possibility that hole eccentricity originates in a wobbling driil.
However, if the problem is greater, check the machine with a dial indicator.
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“Tooling™ as a cause of eccentric conditions is most apt to show up n the hole. Here i
should be said that while the Iniuial definition of the problem should have muade clear
which dimensions were out of dlerance, it is not always casy to determine whether an
O.D. is eccentric to a hole or the hole is eccentric to the outside of the part.

As an cxample, consider a simple collar, formed all over to one sizc¢, and having a
straight through hole. Assuming both 1.D. and O.D. are found to be round, which is
cecentric? Nine times out of 10 it will be the hole, and the tipoff is that O.D. chamfers
aretrue, while I.D. chamfers are not. As good a way as any to tell what is wrong is
to shut off the coolant and watch a part finished but not yet cut from the bar as it rotates.
In this way hole wobble or O.D. runout can be seen at once. The best way to make this
decision is, of course, to use the indicator on the part before it is parted from the bar.
It a hole is off center, check the drill point first. It may be chipped, ground off center.

Then there's the matter of lip clearance. In harder steels, clear about seven degrees;
in free-machining grades, try 10 to 12 degree clearances. In harder steels, make the
included angie of the point blunter. The drill should be choked as short as possible to
avoid runout. Watch, too, for small side tools, such as knee turners, facers or hole
chamferers which may be pushing a drill off center, or allowing chips to pack between
the two. Many times it will be found that side forming, knurling or thread rolling tools
are pushing the part away from its axis, causing drill or reamer eccentricity.

When drills follow each other, eccentricity will be least if each Succeeding drill point
has a slightly larger included angle. This lets the drill center itself properly instead of
getting a bad start by having the point start first at the preceding drill's web section.

It has been my finding that more often hole concentricity is related to how freely a drill
cuts, and how well it is centered in the holder.

"Feed” affects concentricity only when i.p.r. exceeds the rate which the tool can handle
without crowding. "Part” is a troublemaking variable in concentricity when tolerances
begin to approach the inherent eccentricity of the spindle-collet- workpiece package.

As mentioned at the start, the other three variables, Spindle Speed, Coolant and Human

have little effect on concentricity, except to the extent that they may occasionally inter-
act with one of the other four. We move to the fourth and fina) trouble, Surface Finish.

SURFACE FINISH

As shown in Table VIII |, when the problem is unacceptable finish on the part, the vari-
ables rank in different order as potential trouble sources. Ia this case: Machine, Feed.
Spindie Speed, Tooling, Couolant, Part and Human, respectively.
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“"Machine”is first becausce of the need for rigidity. Look and listen for si1gns and sounds
of chatter. Do not change any other variables in an cffort to improve finish until abso-
tutely sure the machine has bec  snugged up as well as possible.

“"f‘eed” has an cffect mainly because a turned surface is for all practical purposcs a
thread whose pitch is cquivalent to feed per revolution, andif that thread is to be blurred
into a smooth-looking finish, its "pitch” must be very short.

"Spindle Speed, " when increased, will help us obtain a smoother finish mainly by re-
ducing the BUE. In general, smoother finish calls for running faster while taking light
cuts at low i.p.r. feed rates. There's a limit to this, of course: At the point where
tool cdges start to burn, or wear rapidly, the advantages of higher s.f.m. arc gone.

"Tooling™ affects finish in a number of ways, through rigidity or the lack of it, through
type of tool and manner of tool grinding, and through the use of adequately cleared yet
well- supported cutting edges. The scquence is also important. When trouble develops.
sce what can be done to take the load off the finishing tool, and if possible, give it a
position all its own. This is particularly worth considering when longitudinal turning or
boring cuts are taken because side pressure during these operations almost certainly
will cause poorer finish.

When a shaving tool creates the finish, strive for .0015 to .0025-inch of material on a
side when r.m.s. is critical More than that will lead to BUE. which in turn may cause
tearing, or chatter. -

In drilling and reaming, check widths of lands. In work hardening grades, leave as
little margin as possible. For instance, on a 1/2 to one-inch reamer, no more than
.010-inch uncleared margin is best if galling is to be avoided. We know that reducing
chip thickness . . . . . in effect reducing feed . . . . . gives better finish. This can
be accomplished on a reamer by putting a secondary chamfer of five to 15 degrees be-
hind the standard chamfer of 38 to 45-degrees; i.e., 10 to 15 degrees for the work
hardening stecls, and under 10 degrees for other steels.

“Coolant” is a factor in avoiding rubbing, and in reducing BUE. Some oil men go into
much dctail on the mechanics of improving finish with cutting fluids. It is our finding
that il the situation is sufficiently critical to require a change of coolant, an oil supplier
should be called on for recommendations and perhaps in-shop assistance.

Finally, the "Human™ element. Some men take great pride in finish: others couldn't
care less. Look for the man who has a feel for properly ground and correctly set tools,
and put him on the jobs where low r.m.s. must be achieved.

SUMMARY

As we close, let's recap the analyzing method described in this article. Step 1is 1o
find out. first hand, precisely what the problem is. Sicp 2 is to doublecheck all seven
variables for ohvious mistakes or misunderstandings and 1o make surc we have aid the
tacts.
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In both cases, lindings should be written out for future reference. Step 3 is to check the
variables in the order given under each type of problem in Table VIII-1. As we check,
records should be kept.

Somewhere along the way, the problem will begin to come apart. As this occurs, the
fault of the variable is corrected before proceeding.

Aim always for the true cause, rather than just trying to adjust what seems to bewrong.

As mentioned, when you're stumped, when you've tried everything, stop. Get away
from the problem for a while so you can come back with a fresh outlook. Perhaps youve
Just worked on it so long you've begun to miss the same step every time.

An analysis of this sort cant be done in minutes, nor is it necessary in the easier cases.
But when trouble is chronic, or when tolerances are so tight everything has to be right,
a systematic approach is better, and in the long run cheaper, than running the risk of
introducing new error to offset what's really wrong with the job.
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DRILL DATA

FIG. VIII-3: Terms applying to twist drills
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FIG. VIII-4: Terms applying to combined drills and countersinks
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METHODS OF CHECKING A DRILL

FIG. VIII-S: Checking the Lp angle

>\ ““— Checking lip angle

(

L

FIG. VIII-6: Checking the point thinning grind for centrality
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METHODS OF CHECKING A DRILL (comd.)

Checking lip width

hisel edge width

}4.‘

11l o]y

FIG. VIII-8: Checking lip relief with paper

TOP VIEW SIDE VIEW

A

© E

\ @

(3) Lip relief angle

J

Mark where point of top paper (B) touches edge of
bottom paper (A).

Open paper. lay flat, and draw a diagonal Line from A to B.

Read the lip relief angle as indicated.
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DRILLS

PROBLEM

CAUSE

Drill chips on cutting lip
cdge

Showing results of giving o drill
too greot lip-relief - the edges of
the cutting lips have broken down
because of insufficient support.

B

Excessive
11p relief

(Metal Cutting Tool Inst.)

Cutting 1i p weakenced by
excess lip relief angle

Feed too heavy

Unequal grind of lip width
or web (drill point)

Drill too far out of holder
causing vibration

Rake angle too small

CORRECTITON

Reduce lip relief angle

Reduce teed

Regrind

Reset drill further back

in holder

Increase rake bygrinding
or usec a faster helix
drill

Drill chips on outer cor-
ners of cutting lips at
margin (A)

rA

Spindle speed (r.p.m.) too
high

Insufficient rigidity

(Mctal Cutting Tool Inst.)

Drill breaks

CUFUING LI SURFACE OF POINT

Ao ... ..-.B

A dubl point withont
any Lip clerazanece Nobe that cor.
nure ol cuthimg hip A anst ol heal
B aro o thn sama plane

Lipreclief angle too small
Dull driil

Spindle speed (r. p.m.) low
in proportion to feed

Drill seizing

Reduce speed

Snug up drill. hokicr. ma-
chine, cte.

Increasce lip rehiel angle
Regrind
i ode-

Increase speud
crease feed

When using severalarils
o atain holedepth, cach
succeedingdrili shouls
be .00/, 0027 smailer

(Cleveland ‘Twist Drill Co.) _ -
in diameter

_ . f{continued) R
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DRILLS (contd.)

PROBLEM

CAUSE

CORRECTION

Drill breaks (contd.)

).

Two types of chip breakers
(Mctal Cutting Tool Institute)

Incorrect Poins.
Lips of uneguo! length
but ot equol angles

(Metal Cutting Tool Inst.)

Angies snd lengths of
cutling hpe mext Le aqual

Chips clog flutes

Side pressure caused by

anothertoolworking in

conjunction with drill-

Drill plunging into work

Point grind not equal caus-
ing excess load on one
lip or drill to walk off
center

Drill protruding too far
out of holder

Spindle loose

Increase feed; decrease
rake angle; widen flute
bygrinding; grind chip
breaker on lip; use chip
breaker drill; change
pointangle; use oil hole
drill; increase coolant
pressure; change posi-
tion of coolant line lines

Change location or se-
quence of this tooi: add
a support to work

Broken or loose brake
spring; cam rise too
short; check, reset jow
speed dog or index dog

Regrind

Reset drill further bac k
in holder

Repair or adjust spindle

(Illustration courtesy of Cleveland Twist Drill Company)

!
|

Drill splits up center

(Mctal Curting 100l Inst,)

Chisel edge or web too
wide

Fced too heavy

Lip relief angle too small

Reduce thickness

Reduce feed

Increase lip relief angle
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DRILLS (contd._l_
PROBLEM CAUSE

Extreme outer corners of
drill wear rapidly

ld

Spindle speed (r.p.m.) too
high

Rake angle too great

Insufficient coolant

CORRECTION

Reduce speed

Reduce rakeoruseslower
helix drill

Assist heat removal by
adding an extra line o
drill or on workprece

The Indication of Too Great Speed. Drill burned when sharp- Regrind making sure to ;
The outer corners of the drill hove ened remove all burned :
‘worn away rapidly becouse exces- ) '
sive speed has drown the temper. pOl‘.'UOnS
(Mctal Cutting ‘I'vol Insttute)
Driilfails tobiteintowork Liprclief angle too small Increase lip relicf angle
lip reltel Work hardening of mater- Regrind previous tool.
ial or surfacc by pre- check. reset dwell to
vious tool/tools a minimum
Drill dull Regrind
Proparway to grind lip-clearence.
The angle sndi‘calad i I.hrhnndqli;l at the cir-
cumierence o e dsr . . . N
" Web or chisel edge too Ruduceweborchisel edy.
/"”‘"‘L eooe wide width
. ]
Feed per revolution too Increasce feed i
i
low i
End play in spindlc Cheek, adjust spindle |
]

Feant of dnll alier <1l has been
v ul back gnune and repointed

Drill has a tendene yto
pull ahcad during cut

(Mlustrations courtesy ol Cleveland Twist Drill Company)

Rake or helix angic too
high '

End play in spindle

VIII- 19

" Ruduce rake by prinding

Tt along drill dip: us.
slower helix drii
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DRILLS (contd.)

PROBLEM

CAUSE

CORRECTION

Drill requires heavy feed-
ing pressure through-

out cut

The section euw!lu ’h.“ was cut '”Th.
drill the point while the section on the
sight :.o.n'nl.nnr the shank. The ditference in
the thickness of the web at these two t::- is
shown by ibe length of the while lines eon

the two sections in the illustration.

Chisel edge or web too
wide

Included point angle too
large

Lip relief angle too small

Decrease width of chisel
edge or web

Use less included point
angle

Increase lip relief angle

Drill cuts tapered hole

Incorrect Point.
Lipe of unequal Jength but
ot equsl angles

Misalignment of drill

Bent driil

Drilled hole diameter re-

duced by subsequent
(usually cross slide)
operation

Lips not equal

Web not central

Realign drill

Replace drill

Check and reset subse-
quent operation tools
that arecausing the
problem

Regrind

Regrind

|
|
|

Drill cuts undersize

ORIGINAL
MARGIN \

Worn margin on drill

Insufficient or improper
coolant

Drill O.D. smali

Remove worn area or
change drill

Increase amount of cool-
ant and use correct

grade

Replacedrill; 'mike” O, D,

_(Cleveland Twist Drill Co. )
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DRILLS (contd.)
PROBLEM CAUSE CORRECTION
Drill cuts oversize Lips not equal Regrind

Point.

incorrect
Lipe of unequal } and
at wnequal angles

(Cleveland Twist DrillCo.)

Chisel edge not central

Drill out of line
Machine spindles loose

Drill clamped on margin
causingaxial misalign-
ment -

Dull or incorrectly set
tool working in con-
junction with drill
causing side pressure

Drill oversize

Regrind and check 900
from the lip

Realign drill
Adjust spindles
Qampon shank; use screw

machine stub drills

Check, regrind or reset
problem tool - change
sequence of operation

Change to proper size;

o ————— ————

"mike" O.D.
Drill cutting eccentric to Drill lips unequal Regrind ]
axis of -part
Web or chisel edge not Regrind
central
Drill bent Replace

v

Drill not aligned properly

Side pressure caused by
another tool

Realign drill; if problem
persists replace drill
holder, collet or bush-
inganddonot clamp on
margin

Relocate other tool or
lower feeds and in-
crease rake on other
tool; add a support

(continued)
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DRILLS (contd.)

PROBLEM

CAUSE

CORRECTION

Drill cutting eccentric to
axis of part (contd.)

Wrong Right

le of pol f dril}
(Brown & Bharpe Mig. Co.)

Spindle loose or bearings
worn

Drills included point angle
is smaller than pre-
vious drill or counter-
sink

Tighten up spindle if pos-
sible

Regrinddrill making sure
itsincluded point angle
isat least 2° more than
the previous drill

Rough finish on hole

SECONDARY
ANGLE

(Cieveland Twist Drill Co.)

Drillisdull on cutting lips
or margin

Incorrect or insufficient
coolant

Welding on margin

Drill not in alignment,
causing rubbing on
margin '

Chips clogging flutes

Incorrect grind

Drill margin dragging
along a previously cut
hole of same diameter

Regrind and remove all
"worn areas or replace
Use proper coolant in co-
pious amounts; use oil
hole drill
Reduce width ot margin

‘Realign drill; replace

bushing; check holder
alignment with spindle

Use chiphreaker grind; use
oil hole drill: increase
feed to obtain better
chip shape

Regrind and try a small

10%angle .010,.020"

wide onthe outsidecor-
ners at the margin of
the drill

When using several drills
to ‘attain hole depth.
each succeeding drill
should be about .0U!1/
.002" smaller in di-
ameter.

{ NOTE: Check with drill manufacturers' recommendations and handbooks.
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REAMER DATA

FIG. VIII-9: Terms appl ng to reamers

—— OVERALL LENGTH o mm o s oo oo o o e e

o SHANK LENGTH —f

TANG
[
b - — FLUTE LENGTH
TAPER SHANK :
- ,____[) CuTitR ’ '
- SWEEP .
' CHAMFER -
- ; ;i CHAMFER
Ny o o —
ANGLE \ /\ CENGTr
HELIX ANGLE —_ \ ~
. N N\ = v
STRAIGHT SHANK \J\«TS\ = i AnTea
~1 = - - ——— - - s TR
é\ \ﬁ—" ) :
o HELICAL FLUTES  ° i
e ———— - - — SHANK LENGTH——— i —eem = = _.-...4 RH HELIX SHJIWN B2l
CHUCKING REAMER.STRAIGHT AND TAPER SHANK
RELIEVED LAND — —URAMFER (E1ST =
MARGIN- CHAMF LR ANGLE ST
CH. 3 . N - s S -
T P A . THAMFE R e
| CUTTING EDGL ; RELIEF ANGLE REOR - MARSN =y e
} ANGLE
CHAMFER RLLIEF, , % .
LAND - i - -
WIDTH ANGLE i B . e MK
ACTUAL 4
SIZE ,
RS
T - CORE DIAMETER ! -
BEVEL :
. HELICAL FLUTFS ZfRO DEGRFFS RADIAL RAYT ANGLI STRAIGHT FLUTES T-78%  :acimig 5om e L.
LEFT HAND HELIX SHOWN AND RIGHT HAND ROTATION SHOW! S R N Yt -
HAND REAMER : MACHINE REAMER

FIG. VIII- 10: Stub screw machine reamer with straight shank and cross pin hoic 1o 00
drive floating holders -

(Illustrations courtesy of Metal Cutting Tool Institute. New Yors, N Y oo
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FIG. VIII-11: Two method: of grinding the chamfer on a reamer for producing finish

450
459

K o

50/150 ' | : Approx.
4 .003

RN =

FIG. VIII- l1la: Types of reamers

Straight flute, right hand cut

Rose, straight flute, right hand cut ———

Left hand helical flute, right hand cut == e

Right hand helical flute, right hand cut —

Taper pipe, spiral flute L-—
Shell Reamers - High Speed Arbors for Shell Reamers
Straight flute = | ‘ m Straight shank
Helical flute » e Taper shank

(Illustrations courtesy of The Cleveland Twist Drill Co., Cleveland. Ohio)
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REAMERS

PROBLEM

CAUSE

CORRECTION

Chipping of cutting cdge

Insufficient rigidity{vibra-
tion) :

Feed per revolution heavy

Use less float

Reduce feed

Chatter

Margin too wide

2
= —
1 4
—Reduce margin

width to .005/.015

Spindle speed too high

Reamer extended too far
out of holder

Poor start because of in-
sufficient or no cham-
fer

Vibration

Straight fluted reamer be-
ing used

Drilled hole too close to
reamer size

Excessive chamfer relief

Removingtoo much mater
ialin proportionto feed

Unequal grind of chamfer

Margin too wide

Reduce spindle speed

Use shorter reamer or
move reamer back in
holder to reduce over-
hang '

Chamfer front of hole to
"lead" reamer

Too much float in holder:
adjust or change holder -

Change to a spiral type.
preferably right - hand
cut - left-hand spiral
a left-hand cut - right-

hand spiral

Use smaller drill -

Reduce chamfer relief

Uselargerdrill or slower
feed

Regrind to correct

Reduce width of marg:in
to .005/.015"
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REAMERS (contd.)

PROBLEM

CAUSE

CORRECTION

Hole not round

Straight fluted reamer be-
ing used and cutting a
hole smaller than the
reamer diameter

Change to a spiral fluted
reamer or a reamer
that has diametrically
unequal cutting edges

3¢l mouth holes

Incorrect alignment

Reamer hitting bottom of
hole

Poor start

Drilled hole too small
causing excess removal
of material

Badly drilled hole

Reamer chamfer ground
unequally

Realign reamer; replace
bushing; check holder
alignment with spindle

Move back into holder
Check concentricity of
starting chamfer or
add a chamfer if there

is none .

Increase drill or bore
size

Resharpen and/or rea lign
drill

Regrind to correct

Bell bottom holes

Reamer striking bottom

Misalignment of reamer
or holder

Drill cutting large at bot-
tom of hole :

Chips fouling at bottom of
hole

Move back into holder
Realign reamer

Regrind and reset drill

Use o1l hole reamer:
change grind; increase
drill size to cut down
on chips: use spiral
reamer
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REAMERS (contd.)

PROBLEM

CAUSE

CORRECTION

Tapered hole

Reamer out of alignment

Hole squecezed by subse-
quent operation
Reamer worn

Adjust holder to realign
reamer,; check for bem
reamer or holder

Check subsequent opera:
tion

Replacereamer a remove
worn portion and ro-
grind chamfer

"Rough hole

BUE (built- up edge)
on chamfer and
cutting edge

O

BUE and weld

Removing too much ma-
terial

Too much or not enough
float in holder

Welding of material on
margin

Built - up edge on cutting
chamfer

Improper coolants

Not enough coolant

Chips packing in flute

Built-up edge along flute
side of margin

Reamer bent or out of
alignment

Burrs or nicks on reamer

Increasedrniliorboresize
Readjust float
R educe width of margin

Inarease angle of chamier:
increase rake

Use proper coolant for
material from a finish
standpoint

Add an extra coolant lnc:
usean oil hole reamer

Feed too light: drili sirc¢
too small; not cnouyi
coolant: use ml hole
reamer

Realign reamer; increasc
radial rake

Replace or realign

o) ~y gt LT - T . .
Renmtove nichs o oo

reanier
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BORING TOOL DATA

FIG. VIII- 12

LTI

i,

N

}ront relief

Back
clearance

\ (Primary angle)
Back clearance

: \ \/ relief

\‘,‘\ \\}

\ Secondary

\ angle
e
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BORING TOOLS

PROBLEM

CAUSE

CORRECTION

Tool breaks _

Excessive clearance

Feed per revolution high

Reduce clearance of pri-
mary angle

Reduce feed or increase
speed if possible

Tool wears Speed too high Reduce speed
Inadequate coolant Useincreased heat remov-
ing coolant; adjust vol-
ume of flow and align-
ment of coolant line
Tool chips Vibration Snug up machine: choke

Excessive clearance

‘Tool material too brittle

up tool holder

Reduce clearance of pri-
mary angle

Change to tougher tool
material

Tapered hole

Heavy feed
Tool dull

Machine misalignment

Reduce feed
Resharpen

Check spindle and boriny
bar slide alignment

Hole size varies

Worn tool

Boring bar overhangs far-
ther than necessary

Machine not completely
indexing

VIII- 29

Sharpen

Rueduce overhang

Repair indexing and ooos-
1ing mechanisin




BORING TOOLS

(contd.

)

PROBLEM CAUSE CORRECTION
Rough finish Heavy feed Reduce feed
Tool dull Resharpen

SETAN

Dragout marks

Speed too low relative to
tool cutting angles
causing a larger built-
up edge

Improper or inadequate
coolant -
Drag out mark

Tool above or below cen-
ter :

Increase speed: increase
tooltoprake; resharpen
smoother

Use coolant that keeps
built-up edge low and
provides lubricity

Reduce primaryclearance
angle; reduce feed; ro-
tate tool and holder
into different position

Recenter tool
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FORM TOOL DATA

FIG. vlI- 13

|

Back raL
angle

Built- up edge

Crater

Front clcarance angle

DOVIETAIL CIRCULAR FLATT
IFORM TOOL FORM TOOL FORM TOOL

l o A e S A
/ |
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FORMING TOOLS

PROBLEM

CAUSE

CORRECTION

Tool breaking

Diving into cut

Collets loose (bar slip-
ping)

Chips between tool and
holder

Tool dull

Increase throw

Check and reset collets
to proper tension

‘Clean this surface before

installing tool

Resharpen

Tool chips
Rough grind marks

Chatter grind
marks

Too much heat from grinding

Lack of rigidity

Toolheated too muchwhen
sharpening, causing
microcracks

Tool not ground smooth

Add more or better sup-
port; reduce speed:
check and tighten collets

Wthhigh speed tools, keep
cool with coolant when
grinding; with castalloy
and carbide use less
feed and clean grinding
wheel

Resharpen with proper
wheel to a smoother
surface

.r—

Tool wears

Heavy czateE

weakens edge

Side view

J

Flank wear, not enough
clearance

Side wear from fubbing

Heavy cratering causing
weakening of cutting
edge -

Increase clearance

Increaseclearance (2°
Plus is good): change
to a positive side cut-
ting angle on tool; add
a corner break on tool

Increase back rake: grind
rake surface smoother:
us e better coolant:
change to better toui:
decrease speed
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PROBLEM

FORMING TOOLS (contd.)

CAUSE

o

Tool does not hold size

Roller supports‘f’—

e

Relationship of roller
support and center

line for proper support

Improper tensionon stops
Tool dull

Tool above or below cen-
ter

Part not properl); supparted

Loose spindles
Feed per revolution too
heavy

Machine not locating prop-
erly on index

CORRECTION

Reset tension

. Resharpen

Reset tool on center

Reset support while part
is revolving: variation
in size of diameter be-
ing supported

Check and tighten spindic
bearings

Reduce feed

Check and correct con-
dition

. e hew mm cmm——— — v s s

Taper on finished part

Tool ground out of
square

Tool not ground straight
across rake surtace

Tooland holder not squarce
with work

Work springing away from
tool

Resharpen and checkwith
square

Remove, clean and reset

Add a support

Tool chatter

(continued)

Tool below center
Excess overhang
Spindle vibration

Excess back rake
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Reset to center
Reduce overhang
Check and correct

PDoecreake back rats
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FORMING TOOLS

(contd.)

PROBLEM

CAUSE

CORRECTION

Tool chatter (contd.)

length

—(\ Drive diameter too
small for formed

o

Ratio of part formed
lengthto smallest
famed diameter (drive
diameter) too great

Feed too low
Collet loose

Nicks or burrs on tool
holders

Add a support

Increase feed

Check and reset colle:
tension

Check and correct

Rough finish

BUE

~.

Increase

rake an-ile

Built-up edge too high

Tool not on center

Feed per revolution too
high

Dull tool

Cutting area loaded with
chips keeping coolant
away from cutting edge

Tool burned when manu-
factured or when
sharpened

Increase back rake; de-
crease feed; useactive
sulfur mineraloilcool-
ant; grind back rake
smoother: increase
speed

Resert to center

Reduce feed

Resharpen

Relocate tool; add an ex-
tra high pressure oil
line to blow away chips:
grind chip breaker

Regrind and check tooi
surfaces (See section
on Tool Grindiny)
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PROBLEM

Part breaking while form-
ing

FOKMING

CAUSE

Job sct too far out trom
collet

Insufficient cam rise
Excessive feed

Dull tool

Tool above center

Inadcequate support

Loose slide
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FOOCLDY (vontd. )

CORRECTION

Reset closer

Increase cam rise
Reduce feed
Resharpen

Reset tool to center
Add a support

Check and adjust slide



CUT - OFF TOoOL DATA

FIG. VlI- 15

TYPE "A"

TYPE "C”

P e o Y

w2 T

TYPE "D" TYPE "E” TYPE "F"

TYPE "T" PARALLEL SIDES

/<\Point angle

L 1

TYPE "T" TAPERED SIDES

e —8

, ;'lfis

end smaller

Side clearance - 2°/40
Front clearance - 8©
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CUT - OFF TOOLS

PROBLEM

CAUSE

CORRECTION

Cut- off breaks

--—”-———- Cut- off tool
t

Cut- off tool break-

out of alignment

down from form tool

Heavy feed

Too much overhang

Out of alignment with priar
cut

Tool dull causing binding

Slide loose causing un-
even cutting anddiving

Insufficient cam rise

Reduce feed

Reduce by moving tool
back into holder

Realign

Resharpen

Tighten slide and checs
slide rollers and pins

Increase cam rise

Cut-off chips

Point angle

A

RN

Lack of rigidity

Not enough cam travel or
rise

Too large point angle

Tool not on center

Checkand tighten spindle,
slide and tool holder

Increase rise

Decrease point angle

Check and reset

Cut-off wears

|
l

!.\ t+— Side clearance
|

Spindle speed high

Cut-off too narrow for
depth of cut

Lack of clearance on tool
sides

Inadequate amount of
coolant causing tool
burning

Reduce speed

Use wider tool

Check, regrind sideclear-
ance and make sure
cut-off tool is straight

in holder

Relocate coolant line
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PROBLEM

cur -

orr

CAUSE

TOOLS (contd.)

CORRECTION

Variations in part length

L.oose tool slide

Cut-off too thin

Check and tighten

Use wider, sturdier tool

F ]

Front clear-
ancce angle

Not enough or too much
clearance

Too much overhang

Tool loose -

Bad spindles or end play

Cut- off too thin --
— le—— point angle ] - . .
N too large Piece pushing back during Checkcollet tension; tools
previous operation may be dull
End play in spindle Check and reset end play
Dull cut-off tool Resharpen
V
Excessive feed Reduce feed
Point angle too large Reduce angle
Chatter 'I‘ool_ below center Reset

Regrind to proper tool
geometry

Reduce by moving tool
back into holder

Tighten holder

Check and correct condi-
tion
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Rough finish

2 1
()% (l/
3) %

4) %]

5) %

) % |

Lack of coolant

Dull tool

Tool rubbing on side

Chips loading in cutting
area

Tool not on center

Not enough back rake

Excessive feed

Spindle speed (rpm) low

(1) Special cut- off tool for tubing (fish-tail)

(2) V-type

(3) Radial hook

(4) Radius type

(5) Chip groove

(6) Straight hook

CORRECTION

Relocate and increase
coolant

Resharpen

Increase side clearance:

remove foreign matter:

from betwecen tou!l and
holder, which causes
loss of side clearance

Grind chip breaker

Reset to center

Increasc back rake by
changingtoolholder or
grinding in morc rake
on tool (50/1()o is gen-
erally used)

Decrease feed

Increase rpm
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KNEE TURNING DATA

FIG. V- 16

. —— ‘ —
Side rake End cutting edge angle
angle i

b e—

v
T

Side relief angle

—

Back rake
angle
> k End relief angle

FIG. VIII-17: Three general-use chipbreakers

Side cutting edge angle

RADIUS POSITIVE RAKE 0% RAKE
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PROBLEM

KNEE TURNING

CAUSE

Tool breaks

Lack of rigidity

Burned toolcausing cracks

CORRECTION

Check spindles, tool
holder and reduce
overhang of tool: add
support ’

Regrind or change tool bit

Tool wears

BUE

Excess speed causing
burning of edge

Not cnough relicf
Tool not on center

Large built-up edge

Reduce speed

Increase relief
Reset tool bit

Use active sullurcoolant:
increase rake: grind
smoother: reduce fead

Tool chips

Excess relicef

Tool too hard or brittle

Ruduce reliet
Change to a tougher tool
steel or carbide

Rough finish
Radius
Sharp edge

)y

SAf 1020
CHIP TEMPELRATURE
O"RA‘K[ 0° RAKE
1150°F 570°¢

T°RARE
S0PF

Improper or not cnough
coolant

Tool corner sharp

Fced per revolution high

Vibration

Not enough rake

Dul} tool

Use active sullur coolant
in largecamounts at the
cutting edge

Grind a radius or a cham-
fer on tool corner

Duecrease feed

Snug up mavhine and
spindle; add support

Increase rake

Resharpen

(RO MIg. Co.)
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BOX TURNING DATA
(Box Mill, Box Tool)
This too! holder may utilize rollers or "V rests.

FIG. VI 18

Burnishing Roll

Sizing Roll

Chip Curler

Built-in relicf
in holder

C O

@ (Land) = Lo 1-1/2 times leed per revolution.
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BOX TURNIN

TOOLS

PROBLEM

CORRECTION

‘Tool breaks

Rollers or V-rest not sct

right -

Tool jamming in

Tool burned when sharp-
ening

Castalloy or carbide tool
cooled in water when
sharpened, causing

- cracks: ‘

Feed too heavy

Reset to proper pressure

Checek and tighten brake:
check cam travel o
rise

Resharpen

Regrind to vemove cracks
or replace tool

Reduce feed

‘Tool wears

—w— Land width

or curler

Chip breaker

Excess speed

Toolmaterialnotabrasion
resistant ar hard enough-

Tool not on center

Large built-up edge

Reduce speed

Check into tool materiat
and change

Recenter tool

Increase rake; decreasc
width of land along cut-
ting edge to cqual ap-
proximately the feced
per revolution; change
coolant

Flaking on surface

Roller or V pressure too
high

Tool bit above center

Reset pressure less

Reset tool lower
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BOX TURNING TOOLS

(contd.

)

PROBLEM

CAUSE

CORRECTION

Spiral on surface
; Decrease
—//~ land width

or curler

/ -lncrease .
chip breaker

- Roller or V pressure un-

even
Tool not on center

Tool chip breaker not
large enough

Land too wide along cut-

ting edge and at point

Large built-up edge

Adjust rolls or V blocks

Recenter tool bit

Increase width of V type
chip -breaker (curiler)
and possibly increase
rake

Reduce to proper width
Change to proper coolant

for finish; reduce land
width; decrease feed

General rough finish

s e

Rolls not round (hole or
0.D.)

Feed too high

Improper or not enough
coolant

Chips packing

Check and replace

Reduce feed

Change coolant; increase
flow; change coolant
direction; add another
line

Use larger holder to help
clear chips; change

chip breaker; change

or add an oil line

Tapered surface

Tool
high on center

Excessive roll pressure
Rolls not round

Tool high on center -

Reset and reduce pressure
Replace

Lower tool to center
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FIG. VII- 19

Back clearance angle

T TN

SHAVING TOOL DATA

Nﬁ roller

Oy
N

Wo/r}gpjucc
»
- \* B A
N\
Q ]/
| | ‘ Back rake
:-‘/

4

Side clearance angle' (only when
necessary for sidce
1/4° facing)

TOP VIEW

1/40
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SHAVE TOOLS

PROBLEM

CAUSE

CORRECTION

Tool wears excessively

Spindle speed high

Tool set ahead or behind
roller

Tool going past center V

Tool material not correct

Feed too heavy

Reduce spindle speed

Reset to center line of
roller

Reset throw of tool
Select tool material for
abrasion resistance

qualities

Reduce feed per revolu-
tion

Tool chips on edge-

Spring in holder weak or
broken

Built-up edge high

Replace

Reduce feed: increase mke:
use proper coolant;
grind rake smoother
or hone '

L

Chatter

Rake
angle

(continued)

Feed per revolution heavy
Spindle speed high
Roller and/or pin worn

Shave holder worn

Not enough rake’

Reduce feed
Reduce spindle speed
Check and replace

Checkand replace or shim
to snug up

[ncrease rake possibivup
to 20%; rake generzilv
used is 39,59
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SHAVE TOOLS

(contd.)

PROBLEM

CAUSE

CORRECTION

Chatter (contd.)

— |
- f""—'-:. \f\
. ' Shear
_ N angle
b
] |

Too much materiai being
removed

Vibration

Machine spindles worn -
index not locking

Checkand resetto a mini-
mum; i.e., .00135 to
.003 on a side

~Grind 2° shear angle on
front of tool: ser tool
ahead of roller center
line; decrease amount
of lift of tool holder:
attach a large piece of
lead to shave tooi
holder; use heavier
springs in holder

Check and correct condi-
tion

- Variation of partdiameter

Built-up edge heavy

Tool dull

Tooledge ahead or behind
center line

Blank tapered

Roller-or pin has flats or
is not round

Too much material being
removed by shave tool

Increase rake; decrease
feed; change coolamt:
hone rake

Resharpen

Reset tool on center

‘Straighten out form tool

Replace roller / pin

Reduce amount of material
toberemoved on a side:
.0015/.003 is best to
hold size and round-
ness '
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PROBLEM

Workpicce breakage

SHAVE ToOLS (contd.)

CAUSE

——

CORRECTION

Tool diving into piece

Piece set too far from
collet

Tool removing too much
material

Toolahead or behind roli-
er center line causing
€Xcess pressure

Increase cam rise and, or
reposition tool to cep-
ter line of part

Reset job closer to collet
Reduce blank size di-
ameter

Resettoolto roller center
line

(continued)

Tool form finish is rough
Blank diameter too large

Improper or inadequate
coolant

Shaved diameter tapered Toolnot square with roller Reset tool
' Tool not ground square Resharpen
Holder not’
square Defective holder Check and replace
-
T Holder not square Adjust
Rough finish Dull tool Resharpen

Remake tool or replace
Reduce blank diameter

Use proper coolant in
copious amounts: for
Steel use aciive sulfur
otl
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SHAVE TOOLS (contd.)

PROBLEM

CAUSE

Rough finish (contd.)

Blank surface rough

Tool not set on roller
center line

Built-up edge heavy

CORRIECTION

Resharpen blank form

tool and increase rake
onthis tool (use Dvkem
on blank priortoshave
cut; if traces of color
arevisible after shave
cut. blank is too wugh)

Reset tool

Increase rake angle: de

crease feed; change
coolant: increasvce
speed; grind rake or
hone extra smoorth
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SKIVING TOOL DATA

FIG. VIII- 20

|

W,

Workpiece

Tool should be flat or up to
maximum 1/29 clearance

r

Rake anglgﬂ/ ‘/

" Shea angle
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PROBLEM

SKIVING TOOLS

'
i

‘Tool edge chipping

Lead or Rake
shear angle angle

t \
//(/ ‘
1 ’{

Skiving tool

Rake angle too high

Built-up cdge

Vibration

| _ ("Amcrican Machinist”)

Tool wears cxcessively

Spindle speed too hightor

material

Ifeed per revolution too
high

Tool burned when madve
or when sharpenced

Viriationinpart diameter

(continucd)

Tool dull
Lack of rigidity

IExcessive clearance

Teo much overhung of

tool

CORRLECTION

Redice rakeangle: recon:
mended starvng ra- .
anygles are: Krass 177

Aminusy 20N s 00

250
Grind better suviace a
ishoncatting cdge: use

active sultur coolant

Checek tool holder; add o
support

Reduce spindle spoad
Reduce tead per res oiutr: o

Cheok surtace hardness
of tool form and rake

Resharpen
Use a support

Choeok and roduce cicer
ANCe: recon v nd L

Clearanceangic s o

Roduce overnany
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SKIVING TOOLS

(contd.)

PROBLEM

Variation in part diameter
(contd.)

CAUSE

CORRECTION

Excessive feed

Shear angle too small

Tool not perpendicular to
axis of part causing
side rubbing

Insufficient ra ke angle

Reduce feed per revolu-
tion

Increase shear angle

Check and reset toot

Increase rake angle

Work piece breaking

Excessive feed
Lack of subpqrt

Shear angle not large
enough

Tool or Holder loose
Spindle loose

Tool and part too far out
of collet

Tool plunging into work

Reduce feed
Use support

Increase shear angle

Check and tighten
Check and repair

Reset closer to collet

Increase cam rise or
travel

| Chatter No support or improper Usebest support possible
_ support
Not enough rake Increase rake
Too much overhang of tool Reduce overhang
Lack of rigidity Check and snugup spindle,
slides and tool holder
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SKIVING ToOOLS (conud.)
i PROBLEM CAUSE CORRECTION
Rough finish Not enough rake Increase rake angle
Skiving ool Improper coolant Correcteoolant: for steel
'{6 '\O '9‘ uscanactive sulfur oi.
ﬂ l H j ’ ' Tool surface finish poor Remake 100l with im
: preved surface fmsh
Dull tool - Resharpen
Spindlce speed too low Increose spindle =Poed
causing large built-up
edge
Insufficient shear angle Increase shear angle
Insufficient coolant Increase coolant volume
not velocity
-.._, - ] - .
1 . r__L__;—L'
— l = .. . -‘v - :
Line of lool IR - 1.
frove? ° ) J RN et :
— L ‘ _ BN L
Dim 8 i
T O
Lmne of tool o TPt seter
travel ’ .
Dim 8 - 5
|

Simple grophic method: pinpoints com rise

1966, courtesy of the Mc raw-Hill Publishing Company,
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TAP DATA

FIG., VIII-21: Tcrms applyi:. 7 to Taps
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(Ilhxstrétiom courfesy of the Metal Cuttlng ‘Tool Institute, New York, N.Y.)
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PROBLEM

Tap breaking

-
-

.
-
-
-
-
-
-
—
e
-

percentage of thread .
("American Machinist”)

wé (Greenficld

K Tap & Dic)

ACTUAL WOLE
TRUE MOLE

(Bay State Tap and Dic)
BINE OR ¢ ROOKI D HOLLS wre
thesse whove aeves are not stragli, gen-
eralty prodineed by tools “leading oft ™
Phevads will 1emd s follow the hole.

Tap chipping

(continued)

Chip packing may be overcome by
a shorter thread depth or a lower

TAPS

CAUSE

"l’ap hitting bottom

Chips jom when tap i s
pulling out

Lack of coolant
Chamfer angle short

Welding on tap surface

Hole too small (thread
percentage too high)

Eccentric hole
Duil tap
Spindle specd too slow

Misalignment

Holce chamfer not concen-
tric or larpe cnough

Excessive rake, hook

angle or chamfer angle
relief

VIIL 55

CORRECTION

]

Increasedrilldepthor re-
duce depth of tapping

Reduce tap land; change
grind to change chip

shape

Us e oil hole tap or add
coolant lines

Increase length of cham-
fer angle

Reduce land; change cool-
ant; reduce spindle
speed

Checkand use largerdrill
or reamer to produce
less thread percentage:
60% if print allows

Correct drilling problem

Resharpen

Increase spindle spead

Realign tap

Resetand resharpen spot-
ting drill

Regrind or replace tap



TAPS (contd.)
PROBLEM CAUSE CORRECTION
Tap chipping (contd.) Tapnotin line with spindle Reahgnv tap

(R-0 Mig. Co.)

Tapbeing crowded into cut

Unequal chamfer grind -

Spindle speed too slow

Decrease cam rise,
change or use slower
cycletime to decrease
feed on tap, reduce
spring pressure

Resharpen tap

Increase spindle speed

Variation in pitch di-

(Greenficld Tap & Die)

Tap crowding
Dull tap
Floating holder worn

Hole diameter varies or
out of round

Excessive land on tap

Not enough rake or hook
angle

Flutes not large enough,
chips packing

Check cam rise
Résh_arpen

Replace

Check and regrind drill, .

reamer or boring tool

Regrind in flute to lessen
lands; use land relief
tap

Increase rake or hook
angle

Grind flute or change tap

Tap “picking up"

(continued)

Not enough rake or hook
angle

Increase rake or hook
angle

VIII- 56



PROBLEM

TAPS (contd.)

CAUSL

Tap "picking up”’ (contd.)

RAKE HOOK
Rabe - Yangential
Angle Hook Angle

Cutting -
Face ~ <

P,

(Bay State Tap and Die)

Rake or hook not ground
smooth

Land too wide

Insufficient or incorrect
coolant

Tap burned when sharp-
ened :

Dull tap

Chamler reliel insulticient

CORRECTION

Regrind smoather and
polish

Grind in {lute to reduce
land; use laud relicef
tap

Change coolant and in-
crease amount

Regrind or replace

Resharpenor replace; tap
may have been used too
long without sharpening

Increase chamfer relief

Tap cutting oversize

("American Machinist")

ECCENTRIC l" TAP SHIFT
COUNTERSINK [} | AND 0/5
CAUSES , THREADS

Y ~ -

Misalignment
Spindle speed too slow
Improperly ground tap

"H" size of tap incorrect

Improper coolant

Blank hole not to size or
out of round

Starting chamfer in hole
not large enough or not
concentric

Worn tap picking up on
lands

~I

VIII-

‘Realign tap
Increase spindle speed
Regrind or replace

Use lower size class of
tap

Change coolant

Check drill and reset or
regrind

Increasce hole chamfer
size and reset spot
drill

Reduc e speed: increase
hook; reatiym tap: dhanpu
coolant; grind lonyg e r
chamter



TAPS (contd.)
PROBLEM CAUSE CORRE CTION
Rough threads Incorrect or in3qfficient Change coolant to an anti-

(Geometric Tool Co.)

coolant
Dull tap or burned when
sharpened

Spindle speed high or too
. low

Misalignment of tap

Chips packing in flutes

Blank hole small (thread
percentage high)

Chamfer angle not long
enough (chip thickness
heavy)

weld type and increase
amount

Resharpen or replace

Reduce speed if edge is
burned or decrease
speed if built-up edge
is high

Realign tap

Increase size of flutes;
polish flutes; use spiral
tap; use oil hole tap

Increasedrilled hole size;
60% thread if print
allows

Increase chamfer angle;
3threadangle or more
is most desirable

.

HANDLING AND STORAGE

Aja

Protective 1ubes

Wooden rrays or drawers
with dividers to isolate eneh tap.

ol ho e sy e vy s

The o :eimai pacs g,
anatasie

Plastic or similar
proleciive coating.

(Bay State Tap and Die Co.)
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CHASER DATA

FIG. VII-23: Insert chascrs H&G INSERT CHASER NOMENCLATURE
AMOUNI Pitl e AL
pe Artal OF WAy e e
.(él(l.l'ﬂc Ve - .‘_ CENIED HAMIED s el
MHGHT ™~ NG b 3'1 FRR TR YO
IAtAD K "OOK LYY T ) ‘ stavard b
LT 1) - ANGH }
T S P ow
e _(UIING tact PR
ANGAUE ]HOUDIR 1ot e
o
SACE § RONT Dt R . N
0t . 100 o i@ i :0'(“,”‘
Hr — "j AN (o?w".,,‘ (-:;::l 1 ’ I
Saser gass b of s
i oy p S b
FIG. VII-24: Die head chasers, blade type, tapped (R H shown)
JOeny e e TaiCKNESS ——OUTES Enp
.,._ 1.
0T TON - Top -
s §| |
\ b — BACK TaPi R
- RS 5 SN -
CHAMFER - "2 . - catse
CHAMFR DEPT I - uanD
CUTTING FACE -
CUTTING EDGE ~—-
N
—_—
sEARING — T < THREAD LEAD ANGLE
tSHOWN SMADED)
FIG. VIII-25: Die head chasers, blade type, milled (R H shown)
r.ﬁ'G_”L,i - e THICKNESS roum .
CHAMFER
BOTIOM ~—10P CLEARANCE
. X
CHAMFER |5
ANGLE z RELIEF
Ailled Chasers )’ i e rBACK 1APER
WAAAMAA =t | /L _.____:‘I:
CHAMFER k HEEL
— CREST
CHAMFER DEPTH LAND

CUTYING FACE
CUTTING EDGE

1

TYHREAD LEAD ANGLE

FRONT BACK

BEARING
ISHOWN SHADED)

(Fig. 23 courtesy of H & C Division of The Cleveland Twist Drill Co., Cleveland, .
(Figs. 24 and 25 courtesy of The Metal (utting Tool Institute, Sew Yoerk., N.VYL)

VIII- 59



.CHASER DATA

FIG, VUI-26: Tangent chasers FIG. VIII-27: Die hcad chasers, tangent typc
: (R H shown)
,Pmu»':‘---ounn )
T HELIX CHASER  NON WELIX CwASER
b4 SLAMNG (SHOWN gz N

SHADED)
Tor —'E ==
THAZAD LEAD ANSLE
[—CHAMrER AneLE
L_ — CHAMFER DEPTH

CuTTING FACE

sacK n-u!_. e —S:oc-nus ’
= T —t
CREST _J ANFER! . L. cramren agLizr
i L o
L.CUTTING KDOE
FIG. VIII-28: Circular chasers FIG. VII-29: Die head chasers; circular

type (R H shown)

CHAMFER ANOLE
m‘:m_m;__1 l._ CHAMFER DEPTH
rvve s .

CHAMFER RELIEF

SEIRATED HOLE

_fvw : CUTTING EDGE
CREST

CHAMFER— CUTTING FACE
ToP

—BOT TOM
'‘—BEARING (SHOWN SHADED)

FIG. VIII- 30: FIG. VIII-31: Regular tap chasers, FIG. VIII-32: Projection
Tap chaser blade type (R H shown) tap chaser, blade type

TN‘“N(.’...‘ ’..__EYHIEAD LEAD angLE

: =l bl YOP RELIEF ANGLE
. .um-n‘c.u 1 cf:“” fooe : '
SHOwN N

0 :
NEEL .

CCENTRIC RELIEF H

CHAMFER DEPTM
" —Tee

crest & cHanren
1 > /_.__L - : '

sack | J N ' : |
TAPLR CUT TN PACT z t !
° H N '

k 4 l ‘
soTTOM - 7] K 3 '

ror

1 T : AMOUNT Or
— INNER END }"'M"L-" N PROJECTION

(Illustrations courtesy of the Metal Cutting Tool Institute, New York. New York)
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CHASERS

PROBLEM

CAUSE

Chaser breakage

CORRECTLY GROUND SET

Note that chamler is slightly ditfer.
ent on each chaser of set.

INCORRECTLY GROUND SEY

Chaser B is correclly ground.
Chaser C has been ground with too
long a chamfer. Chaser D has too
short a chamfer. Also Chaser A is
loo thin and not of the same thickness
as the other three chasers of the set.

Chasers hit shoulders
Blank out of round, over-

Size or not concentric
Die head not aligned

Dull or worn chasers

Die head sloppy

Improper coolant causing
large built-up edge to
form

Chamfer grind not equal
on all chasers

Rescet die head opening
.mechanism

Cheek blank and resct
tools

‘Realign holder

Resharpenchasers besor.
they are too dull

Repair die head
Change coolant to anti -

weld type

Regrind

Chaser wear excessive

DEPTH OF CHAMFER

65" SELOW ROOT - seLow moot

1 NS
AL 2200
ou'm\n an/.l " ﬁ}

DEPTH OF CHAMFER BFLOW ROOT

The chamfer should start .005" to
015" below the root of the chaser
teeth. All chasers of a set should be
ground at uniform angle and depth
s0 that each chaser will start cufting
at the same time.

{Geometric Tool Co.)

Spindle speed high
Incorrect coolant

Chamfers not ground
equally

Chamfer not long enough
Not enough rake or hook

Cam rise improper caus-
ingcrowding or pulling
of head

Chaserburned when made
or sharpened

Die head out of line with
spindle

Decrease spindle speed
Change coolant

Resharpen

Increase length of chamfer
Increase rake or hook

Use proper cam rise

Check and resharpen

Realign dic head
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CHASERS (cuntd.

PROBLEM

. CAUSE

I

CORRECTION

Variation in pitch

haiil

CORBILT Lmasry® Li L ADANEL b e

The covior | - homler choaren o von b dotorminert hy
whmrronan s34 dese a8 tequie gaging T Weasuring
st

maipe tarree

) n

Frgoras A ond C have chomies rusrortly gromed, mih
1000000 bom the cutbag odee hoih Trguioe B and D
grood N o) el 3

b0miog Mo sppearsary ol o roverm chomive thostonce

(Geometric- Tool Co.)

Die head locking pinworn

Die head springs weak or
broken

" Variation in blank size

Cam rise incorrect caus-
ing crowding or drag

Spindle speed too high
Dull chasersA

Chamfer relief inadequate

Replace locking pin

- Replace springs

Check and reset tools cut-
ting blank

- Check and change cam

rise
Decrease spindie speed
Resharpen
Regrind chamfer

Tapered threads

Sbowing why musalignment may
causs chaser breakage. Nole thot
1be axs of the die head ie al 2n Angle
to the axw ol the work.

SHAVING .
Shaving is the side cuting
action of one or more

chasers resulling in
thin threads.

CUTTING
i face |

-

SHAVING ON REAR
SIDE OF TEETH

BHAVING ON FRONT
SIDE OF TEETH

'SPPECT OF SHAVING ON CHASIRS

T

q F

l
AT

SRS
o - .="l - '7'?:“

The chaser or chasers that are shaving con be
delected by noting the lreeting on the culting lave
along the brunt or back adges ol 1be testh. This fr08l-
ing sppears as & nariow band and indicelss that
these cutting edges have been taking a light shaving
cut

. {Geometric “Tuol Co.)

Misalignment

Chamfer unequal

Worn die head locking pin

Die head crowding on blark

Loose die head parts or
chips inside head

Chasers or carricrs
sloppy in die head

Dirt under chasers or in
die head

Chasers shave

Machine loose

Poor start of chasers on
blank

VIII 62

Realign die head or spin-
dle; check for bent
shank on die head

Resliarpen
Replace locking pin
Check canming and change

Check, clean, and re-
tighten :

Replace die head orchas-
ers; remove platcs.
check for burrs and
dirt

Clean out

Remove sharp edge on
chasers

Correct machine cond-

tions

Increase chamier: make
SUTUC IT'S Nul Wora
hardenad: choeoh caw
and starting spring



PROBLLEM

CHASERS

_(_COII(d .

)

CAUSE

Lcad error

b

arn twivied 1n respect 10 earh uther when lapping fo: lead.

(Geometric 'l'uo_l“Cn.)

Chasers shaving

Die head pushing onblank
Die head out of line

Chamfers not equal

CORRECTION

Remove sharprhaser edpc
or burr; pull eaci,
chaser across a flag
pieceof lead with valve
grinding compound on
it Remove dirt o
chips onchaser holders
— remove nicks or
burrs from chasers.
slot or holder

Check camming and change
Realign head

Resharpen

Rough threads

Aﬁempﬁng fo 7Ty
remove too much
material with
chasers. L

(Geometric ‘I'nol Cn.) 5

Mubal Claey «

.*I(L

s ﬁ

Hawsk Z)Cane

"y
it
«hasegs

L loent Choasers

Spindle speed too high or
low

Blank too large

Rake or hook incorrect

Incorrect coolant

Die head out of line with
spindle

Die head pushing or pull-
ing

Chamiers unequai

Burrs on chasers edge
from grinding

Chasers dull
Chasers nick sh vulder

Decrease if chasers are
burned: increase ii
built-up edge is large

Decrease blank size

Increase rake or hook
angle

Change to anti - weld type
coolant

Realigndie head or thread-
ing spindle

Correct camming to ac-
quire that the die head
follows properiy

Resharpen

"Removeburrs care:, 23V,
that thread is o Jde-
formed

Resharpen

VIII- 03
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KNURLING DATA

———

FIG. VIII- : Nomenclar re

HELIX ANGLE / HELIX Aml[)\r HLLIX ANGLE
J T NN
tad ', »
< <
I .
STRAIGHT . RIGHE.HAND LEFL.HAND
KNURLING KNURLING KNURLING

FIG. VIII- : T ypes of knurls

0| 00 |00 | oo | @

STRAIGHT L.H. DIAGONAL AH. DIAGONAL R & LH DIAGONAL FEMALE DIAMOND
= X ‘ >
= A Y | h Z ] & K
Suosght RH. Dioponal L.H. Diegonol Mole Diomond Mol Diomond
. (Reired Poinn) (Ro.ved Porasyt

Serorgh RH. Diogonel LH Diogonot Mok Diemond Mole Diomand
' (Roived Poin) (Rourd Powmn)

.% Approximate Increase of
Blank Diameters

Swombs . with Standard Reed Circular Piteh Kaurle on Soft Sieels
**Diamond Knurling
*Teeth Straight and | _____ S
r Diagonal®*e Male Female
l'-::h nurling (Rained (Depressed
P"vinta) Pointe)
’ 12 034 T ,bjﬂ-n B o
Mole Drom 16 025 .. .
(Roired "n.::: 20 020 . 023 KUN
25 .0l6 - .018 K g
30 .013 018 .o
X 35 on .. ..
N& 40 -009 010 :
= S0 .009 010 007
80 .005 .006 .
R o L H Diogoonot
R H Drogenet Shown) *Refers to normal tecth per inch on diagonat and diamnnd

i}
**With 30° belix angle.

(Iilustrations courtesy of the Reed Rolled Thread Die Co., Holden, Mass.)
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V-

KN

c

RLING

|

PROBLEM

CAUSE

Knurl wearing

Spindle speed too high

Knurlfeedingon too slowly
(too many revolutions)

Incorrect coolant

CORRECTION
Reduce speed

Increase feed per revolu-
tion

Change coolant .

Knurl not tracking

Teeth on

knurled part _ Diametrical

Blank diameter pitch
Example:
48
500 = 90

Feed per revolution too
low

Pitch of knurl incorrect
for blank

Knurl sticking in holder

Increase feed per revolu-
tion

Check and change knurl
or blank size

Check and free up

Oversize knuri

Blank large

Excessive pressure on
knurls

Decrease blank size

Reduce pressure !

Undersize knurl

Blank diameter small

Insufficient pressure on
knurls

Increase blank size

Increase pressure

Straight knurl spiraling

Knurl set at an angle to
axis

Reset knurls
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CORRECTION

KNURLING (contd. )
PROBLEM CAUSE
Knurl flaking Too many revolutions used

to knurl

Blank too large (over
knurling)

Knurls not lined up with
axis of part

Increase feed per revolu-
tion

Decrease blank size

Realign

T e e

-

—

Knurl variation in size or
form

Variation in blank size

Worn or broken knuri/
knurls

Tapered blank

Uneven adjustment of twin
knurls

Knurl not on center

Sharpen form tool; check
tension stops for too
much or too little
pressure

Replace knurls

Reset form tool

Reset (Siop knurl at cen-
ter of part.. Allow
several rotations with-
out feed to "clear”
knurl. BOTH knuris
should be tight.)

Reset

VIII- 66




THREAD ROLLING DATA

IG. VII- . Terms applied to Unified and American lixternal Screw Threads

Width of Ciest Flot -- e e e Pibch —— _I L
. Crest Fas
_’ Trumgli_gn_ . F
< -n \n(lud:d ]
Addendum Angle
i * Height
Heigh! Pitch Line _ _ ) i
o Trows - ) 1d] Fundomental
of Threod ] ng sdomen
Dedendum Thickness of Thread noly
G |
Root specitied posi
- L \\ ,/I RooiA
Width of Rool Flot ) N/ Truncotion
Thread Form
L-————-Length of Complete Rolled Thread ——————— b~ [ncomplete Thread
r~Leod Angle - Leading Flonk
! }-Le*cdn Following Flank
H ) ) Vanish Cone
- - { AN Yo
A
UTERETE W Ve WY I
Major
Diameter

Pitch X ) i Anis of
iamet. —

Diameter Minor Thread

Diameter

L |l ) |
l - /A ' %}k\\ //’-‘/\7 ILK £

" Length of Threod =7~ Depth of Thread Engogement
{Length of Chamfer) ! - Engagement

Not More Than Two

Pitches
Length of Internal Thread

*On ningle threada, the lead and piteh are the same. On multiple threads {dauble, triple, quadruple, quintuple, sextuple) the lead
is an integral multiple of the pitch.

Screw Thread

(Ilustrations courtesy of the Reed Rolled Thread Die ¢ vooodkden Mass )
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TROUBLE

Slivers or flakes on

threads

Mt 10w AL H1 AD CByYt

o et VB AT S AD (O

Drunken thrcéds

Thread with expanded
lead

Thread with contracted
lead

THREAD ROLLING

TWO- ROLL GEARED
ATTACHMENT

Rolls not in match

Center line of rolis not
parallel with center
line of work

Loose ar warncross slide
or adapter

Overfilling rolls

Material not adaptableto
cold working

Rough finish on blank

Seamy stock

Feed rate too slow, caus-
ing rolls to slip on
work

Incorrect roll diameter

Rolls not in match

Center line of rolls not
parallel with center
line of work

Inaccurate rolls

Work bending during roll-

ing

Expanded lead in rolls
Material extruding on
short length of blank

Contracted lead in rolls
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CAUSE

SINGLE ROLL HOLDER

Ccenter line of roll not
parallel with center
line of work

Lowse ar warncross slide
or holder

Overfilling roll

Materialnot adaptable to
cold working

Rough finish on blank

Scamy stock

Feed rate too slow. caus-
ing rolls to slip on
work

Incorrect roll diameter

Center line of roll not
parallel with center
line of work

Inaccurate roll

Workbendingduring roll-
ing

Expanded lead in roll
Material extruding on

short length of blank’

Contracted lead in roll



THREAD ROLLING

TROUBLE

Offsize threads

Pitch Diamecter and Major
Diameter both oversize

Pitch Diamecter oversize,
Major Diameter correct
size

Pitch Diameter oversize,
Major Diameter under-
size

Pitch Diamecter correct
size, Major Diameter
oversize

Pitch Diameter correct
size, Major Diameter
undersize

Pitch Diameter under-
size, Major Diameter
oversize

Pitch Diamcter undersize,
Major Diameter correct
size

Pitch Diameter and Major
Diamecter both undersize

TWO-ROLL GEARED
ATTACHMENT

Oversize blanks

Oversize blanks; if fin-
ished thread is full,
thread on roll is too
shallow '

Insufficient squceze on
rolls; if finished
threadis full, thread
on rollistoo shallow

Blanktoo large; thread on
roll deeper than nec-
essary

Blank too small; if fin-
ished thread is full,
thread on roll is too
shallow

Too much squeeze; thread
on roll deeper than
necessary

Blank too small; thread
on roll deeper than
necessary

Blank too small

VIII- 69

(contd.)

CAUSE

SINGLE ROLL HOLDER

Oversize blanks

Oversize blanks: if fin-
ished thread is tull.
thread on rvoll is oo
shallow

Insutficient penetran on
of roll in work: -
finished throead js
full. thread on rou
Is too shallow

Blank too large; thread on
roll deeper than nec-
- essary

Blank too small: if fin-
ished thread is full.
“thread on roll i1s too
shallow

Too much penctranon of
roll in work: threag
on roll deeper than
necessary

Blank too small: thicau

on roll decper than
necessary

Blank too smuaj:

— o . ——— —————- « v+



THREAD ROLLING (contd.)

r TROUBLE CAUSE

Tapered threads

Pitch Diameter straight
Major Diameter tapered
and not filled out on small
end

Pitch Diameter and Major
Diameter both tapered
same way

PitchDiameter and Major
Diameter tapered in op-
posite directions and
thread not filled out on
end with small Major Di-
ameter

Out-.of-round thread

Split thread-axially

TWO-ROLL GEARED
ATTACHMENT

Tapered blank

Tapered blank and rolls
set up with taper to
‘match

Rolls not squeezed tight
'enough on edge with
large PitchDiameter

and small Major Di-
ameter, or work
bendingduring mwlling

Out- of- round blank

Center line of rolls not -

parallel with center
line of work

Feed rate too high

Insufficient work revolu-
tions

Material not ductile
enough for cold-
working

Not rolling to center line
of work

Seamy stock
Mark from shave too) or
hollow mill

SINGLE ROLL HOLDER

Tapered blank and roll
set up with taper to
match

Workbendingduring roll-
ing

Out- of- round blank

Center line of roll not
parallel with center
line of work

Feed rate too high

Insufficient work revolu-
tions

Material not ductile
enough for cold-
working

Scamy stock
Mark from shave tool or
hollow mill
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THREAD ROLLING (countd.)

TROUBLIL CAUSE

Poor thread torm

Poor finish on threads

Thread filled out in cen-
ter, but not towards
ends, or vice versa

TWO - ROLL GEARLD
ATTACHMENT

Workbending during roll-
ing

Rolls not in match

Too many work revolu-
tions

Excessive or restricted
end travel of rolls

Center line of rolls not
parallel with center
line of work

Poor thread formin rolls

‘Overfilling rolls

- Rolls not in match

Material accumulated in
threads on roll
Material not ductile

enough for cold-’

working

Chips from other opera-
tions between rolls
and work

Correspondingly poor fin-
ish on rolls

Rolls that are worn or
broken

Roll with' varying diam-
eter from end to end

Blank with varying diam-
eter from end to end

Center line of rolls not
paralie! with center
linc of work

SINGLLEE ROLL HOLDER

Work bending during o
ing

Too many work revolu-
tions )
Excessive or restricted

end travel of roll
Center line of roll not
parallel with center
line of work
Poor thread formin rolls

Overtilling roll

Material accumulated in
threads on roll
Material not ductile
enough for cold-
working

Chips from other opera-
tions between rolls
and work ]

Correspondingly poor fin-
ish on roll

Roll that is worn out or
broken

Roll with varyving diam-
eter from end to end

Blank with varving dian.-
cter from ovnd to end

Center line o!f roils not
parallel with coenier
line of work
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THREAD ROLLING (contd.)

TROUBLE

CAUSE

*Crests not filled out

TWO- ROLL GEARED
ATTACHMENT

Blank too small
Thread on roll too deep

SINGLE ROLL HOLDER

. Blank too small

Thread on roll too deep

*Muany uscrs do not consider this a serious objection; and by allowing their threads to
pass with crests not filled out, overloading of rolls is avoided and roll life is prolonged.

Scuffed crests

tHollow work, holecloses
in

fltollow work, hole en-
larged

Attachment not retracting
fast enough

Rolls and geartrainbind-
ing

Rolling beyond center

- line of work

Material accumulated in

threads on rolls

.Machine hole after roll-

ing
Needs supporting man-
drel

Feed mte too high, caus--

ing too rapid pene-
tration

Machine hole after roli-
ing

Supporting mandrel too

- tight

Blank too iarge on Major
Diameter

Feed rate too high caus-
ing toe rapid penc-
tration

Holdernot retracting fast
enough
Roll binding

Material accumulated in
threads on rolls

Machine hole after roll-
ing

Nceds supporting man-

~ drel

Feed rate too high, caus-
ing too rapid pene-
tration

Machine hole after roll-
ing ,
Supporting mandrel too
tight

Blank too large on Major
Diameter

[Feed rate too high caus-
ing too rapid pence-
tration
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THREAD ROLLING

(contd.)

TROUBLE

CAUSE

Hollow work, out of round

Hollow work, tapered
threads due to un-
even wall thickness
or support from ad-
jacent section

TWO - ROLL GEARED
ATTACHMENT .

Machine hole after roll-
ing

Feed rate too high caus-
ing too rapid pene-
tration

Too few work revolutions

Machine hole after roll-
ing

Improper mandrelnot
giving support where
needed

Feed rate too high caus-
ing too rapid pene-
tration

Taper of rolls not great
enough tocompen-
sate for tendency of
work to taper

Too thin wall thickness

SINGLE ROLL HOLDER

Machine hole after roll-
ing

Feed rate too high caus-
ing too rapid penc-
tration

Too few work revolutions

Machine holc after roll-
ing

Improper mandrelnot
giving supportwhcere
needed

Feed rate too high caus-
ing too rapid penc-
tration

Taper of roll not great
enough tocompen-
sate for tendency of
work to taper

Too thin wall thickness

-

The foregoing informaton on Thread Rolling has been reproduced
from the Reed Rolled Thread Die Company handbook on thread and form rolliny
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