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1.0 DESCRIFTION

§ G;_ 1.1 General
e The REF-Z00 is a compact, bench mounted machine designed to
~ apply reversed bending loads to unthreaded, straight shank

specimen bars. Included is a cycle counter (99,99%,700 maximam
count), adjustable speed spindle (300 to 10,000 cpm), and a
calibrated bzam amd poise system which can apply an infinitely
adjustable moment of up to 200 inch—pounds to the cantileveresd
end of the specimen bar. Collet sizes available include 1/4,
Z/8, and 1/2 inch diameters. Unless specified otherwiss, a 1/2
inch pair of collets is furnished with the machine. QOther
collet sizes are available on special order within the range of
1/4 to 1/2 inch diameter.

1.2 Detail

1.2.1 Motor and Spindle
The motor is a 1/2 HF, 115 volt, universal types which is
powered by a variable transformer to control the speed from 300
to 10,000 RPM. The motor drives a spindle assembly through a
flexible coupling.

CAUTIONM: The motor must not be operated at a speed
cver 10,000 RFM!

The spindle assembly consists aof the shaft, b=2arings, and oil
( ¥'l =d haus*ng. A sight gage is provided on the back of the
machine for maintaining the proger oil lewvel in the spindlie.

1.2.2 Mocment Eeam
The bending moment I
inch—gounds at succe ¥
intz2rval betwesn sach 10 1nch—peound incremant 2 a
succe2ssive ane inch—pound divisicns., A locking scorew 1S
provided in the poise weight to secure it at the desired
bending moment setting.

o
,.

ng k=2am is numb=r=d frcm O to 200

oa ¢
ssive 17 imch-sound increments
=

Cutoff Switch _

A snap action reset switch is furnished to automatically shut
of+ the machine at specimen failure. It is leccated under the
end of the calibrated neam in such a marnner that when the beam
drops at specimen failure, the bottam of the adiustzble screw
actuates the switkch. The nuts on the screw are adjusted to
stop the beam from damaging the switch aft=sr actuation. The
=witch must be reset with thz tab at the outside end of the
machine hefore t=sting csn be resumed.
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counter

ix digit resettadls countsr (99,799.7090 maximum countd is
tzd by a switch which iIs cirsctiy driven by the spindis
gh a2 160 : 1 ratia.
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2.0 INSTALLATION

e Zud Dimensions
The machine has the folleowing approximate averall dimensions:

Length - 33 in.
Depth -~ 11 in.
Height — 11 in.

b

Weight
The machine weighs approximately 125 pounds.
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Maunting

The four gorners of the machine should be shimmed as regquired
toc level it in both directions. It 1s suggested that the
corners be secured with Z/8 inch diameter bolts to a mounting
surface with adequate flatness to gprevent distorting the frame.

If the machine causes an objectionable noise level during
testing, vibration absorbticon media can be placed under the
machine while maintaining a level position.

2.4 Wiring ,
Linless otherwise tagged, the machine must be plugged into a

o =

11s W &t = grounded outlet with a S amp minimum capaci -
112 VAC, &0 Hz g ded tlet t P P ty

: Zal Lubricaticn

C F:11 the spindle assembl throuch the sicht gage with a light

i P = Q

ndle oil such as Standard Schio Spin #4580 or a2quivalent.

I to agproximately mid way on the sight glass until a weary
e 7

ght amount of oil leaks cut the spindle encd cap curing

nitial run—upa-
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OPERATION

Specimen Set—up
The specimen should he set up in the machine in accordance with
the follaowing step-by—-step sequence refering to Fig 1.

a. Loosen the lock screw fixing the poise weight to the
calibrated beam and move the weight to the zero position at the
extreme left end of the beam.

b. Loosen the nuts holding the saftety bar at the end of th=
load arm and swing the bar free of the load arm.

c. Pull the safety guard straight upward frez from the
phenolic block base. The guard is retained only by a friction
- b T

d. Swing the load arm up and to the right so that a specimen
bar may be inserted into the drive spindle collet. Fasiticn-
the load arm to prevent contact with the free end of the
SpEclimen.

efore inserting thes spa2cimen into the dirive spindle collet,
the specimen cilean and caraetully check for any burrs
s, or ridgses. Stons away any discontinuities that might
rfere with the even distribution of the ccllets gripping
on. Also wipe clean the specimen bores 1in bEoth cellets.
Spacimen bars should B2 pus
the specimen bottoms or t
with thz2 end of the zange

2llets until either
thke cellet linss uc
—

2. Tighten the drive spindle collast onto ths specimen.  Tha

collet must be fightened sufficiently to prevent any relative
movement hetwsen the collst and specimen which could cause

fretting corraosion.

f. ©Manually rotate the assembly and check for run—ocut. The
run—out should not exceed .001 inch at the drive spindle collet
and .00GIZ inch at the free end of the specimen.

If excessive run—cut :s present, lcosen the coilet sufrticiently
tc allcw rotating the specimen and/ar the collet slightly.
Tighten the celiet anc recheck thea run—cut.
G- Insert the +r=ze 2nd of thes specimen 1inta tb locad arm
& osatr i am2 procedurss and Crecactions norted

1

the load arm roilet particular car= should
at pure torsional wrenching is used and
5 are imparted tg the specimen.

In wrenching tight

=
bhe taken to insur=a th
that ngo bhending force
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h. Again rotate the aszembly and check the final run—cut aon
the right hand end of the load arm which shculd not exceed .0056
inch. If excessive run-out is present, repeat the proceduras
described in step f. It may be necessary tap the specimen free
fram the collet. Tighten the collet and racheck the run—out.

1x Set tha counter to "zera"

1 = Turn the speed control knob counter—clockwise to the zerao
position. FEack off the cutoff switch adjusting screw on the
beam as required to prevent the switch from tripping by the
movement of the load arm as it comes up to speed.

Fush down the cutoff switch resst tab extending thirough the
right hand end of the machine base.

With the fingers of the right hand, grasp the load arm bearing
housing to damp out any resonances and slowly rotate the

speed control knob clockwise to bring the machine up to the
desired speed.

The speed may be readily determined from a counter/timsr
relationship. Two zerces must be added to the indicated
reading ot the counter for the actual spindlz count.

“. After the spirdlie speed has been roughly adiusted teo its=
desired rate, slowly move the poise weight along the calibrated
beam to the requirad bending moment setiing.

While adiusting ths positicn of the goise weicght, watczh for
interfarzrce Setwesn the cutoff swiich adiusting screw and the
swiktch guard.

Fix the we:ght to the bszam oy tightening Zhe lcck socrew and
quickly reset the counter to zersc without stepping the
machine.

Trhe machine speed shculd he rechecked to determine i+ loading
the spscimen caused it to slow down.
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1. Finally, adjust the cutoff switch actuation by siowly
turning the adjusting screw clockwise until the switch actuates
and the power is shut off. Immediately, and in the ftollowing
sequence, back off the adjusting screw 1/2 turn, and push down
the cutoff switch resst tab. This should be done as guickly as
possible to minimize the loss of spindle speed.

The intent in this procedure as well as moving the weight to
the desired moment setting after the machine has been brought
up to speed is to minimize any overlocad condition on the
specimen if the machine passes through a critical (resonant)
speed. In addition, it is important to select a non-resonant
test speed and to hold the load bearing housing with the
fingers during any speed changes to dampen vibration when
passing through critical spe=ds.




SFECIMEN DESIGN

W The applicable inch—-pound moment setting for the poise weight

o is generally determined on the basis af some desired bending
stress level in the specimen. This moment may be determined
from the esquation: .

M = 3Z.14146 SD3/32 = .Q982 5L~
where:

‘ M = Setting for poise weight in inch-pounds

| AR

5 = Desired kending stress level in specimen at
minimum cross section in pounds par sqare inch

‘ D = Diameter of specimen at minimum cross section
in inches

Suggested configuwrations and design information intended to
insure reliability and reproducible data between specimen bars
are shown in Fig 2. !
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MAINTENANCE

Motor

At periodic intervals, such as every & months, the motor bkrush
wear should be checked. Spare brushes are avaiable From
Fatigue LCynamics, Inc. Erush inspection and replacement are
explained in the attached Dayton instruction sheet. The motar
bearings are sealed and permanently lubricated.

Spindle Bearings
The o1l level must be maintained in the middle of the sight
gage an the spindle assembly. Add oil to the sight gage by
ramoving the screw cap. As the gage is filled, it mav be
necessary to blow gently onto the housing to allow the oil tao
fiow into the spindle housing. Repesat this process until il
flows back into the gage to assure that anm air lock is not
giving a false indication of the o0il level. Use a light
spindle o0il of appraoximately &40/100 55U seconds. Suggested
brands are:

Standard 0il of Ohio — Sochio Spin #&0

Mobkil 0Qil Co. — Velocite 10

The load arm besring is sealed and psrmanently lubricatsd and
requires no attention. The aperating temperaturs o+ the
bearing at high speed may be too hot to touch. This
temparature rise is caused by the bearing seal and wiill
decrease with usage. Na harm will occur wunless the temperaturs
rises far =snough to cause it to smoke.

Calibrat=sd Beam and Load Arm Fivots

The pivot pins in th=2 calibrated be2am and load ara bearing
housing should be cieaned and lubricated with a light machine
0il at regular intervals not excesding one manth.

Egindle Axis

The drive spindle, load arm, coilets, and bea

components af the high speed spindle axis asse

the estramely adverse etfect of vibrartion con

care should b= sxcercised at all times in the

c+ thesz2 compcnents te grevent their be2ing bEumpe
4

cent, or ctharwlise abused.
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Wear and tear on the collets and/or the bearings i1s generally
evidenced by increasing difficulties with specimen run—out.

This situation is best handled by replacing the camponents at -

fault.

ACCESSORIES

Collets

Collets are avaiable in the follaowling size=s expressad as
specimen shank diampter: 1/4, 3/8, and 1/2 inch.

Corrosion Attachment and Fump

Wire and Tuke Testing Attachment

AFFLICAEBELE DRAWINGS
The following drawings apply to this machine:

Drawing No. Title

Z0G—G44407 General Arrangem=nt -
200 IN-LZ Rotating Heam
Testing Machine

C-4078% & Spindle Assembly

A—CZZ7T73 Wiring Schematic

Fage
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NOTES
1. Diameters '"D'" and ''D/2" to be concentric within 0.00L.

k 2. Test section finish to be free of nicks, dents, scratches,
and circuxferentisl tool marks. Polish longitudinally, pro-
gressing through 0,00 and OC0C emery paper. Do not buif.

3 Adjust dimensions D/Z to identity through all specimens *.0C0Z
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