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The (‘hem)'.c;Jrry Test

The. Southwest ’Rese‘p?z?’gh nsttute pm\)ideq o

est for Ynese employees

8anpr‘al Qhom{d’v‘\ll \
whe M iark  in laboratecies . This Fest (s an

lnssessment of very basiec skills . It focuses
maialy on the fundomentals of wmabn, swuch

as pddition, subtraetion , multiplication onde

division OJ\(‘)n% widn simple r‘enrune)«s of gauges

ond.  menesicous . Beecnuse of its Simptid{y 5

hese usne take His test are Fezul'r‘ﬂn( +o
0N O PQV"PF’/’i‘ Store (D‘P one. hundred. .

obald "futy He abore feot, @ncdfor
Lemanstrate Those sbally FeaZol.

Pages 3 Through 12 Are Intentionally
Left Blank
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The A%uolﬂh
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a.

The MApualoh mencures the \Water Ackvity  of

Hlerend Q(mm\ﬂ% wmilnieh 15 Whe rave of water

VAP press ure ah(')\lf o} ’wnrhoul(\m sample. 41>

ot (ﬂ\' Pure water, The areater e roc\'\m the

moere \ooeﬁ the uater ¢ inaide Hnak qam?k:,.

) VY
Qmﬁ\P Feﬁ(mn'h on

/Be-Pmne r‘er:m(\/ for use (n the Ammladn omples

ust _be ‘Pl(‘4£ oried ond Qn‘['uv“a_{ed Then ~Hne\/

ore left 4o (Lr\/ until o certnin desiced. ‘%n{-urnhdn

level 15 rfa('h ed.

Callbrabinn

Onee Somples are r‘pnd\/ Pov use n the

Aaualah ~Hma machine muq{- e _caviorated in

/]qur*p 0(‘nur\nm\/¢. (%mﬁ’PQ n# n(e;nna;«orf u)a'{e\r‘

and. Nall ore wused -Qw Yhic drocess, A Sample

7ﬂ deionized wonter shauld m\lp o _rvead md ot

Loen ot On\l/ -{-pm’pprnxL(Lrp :L)lfu\e NaCl should

aiNe .75 ot 70c and 773 ol 25°C . These.

will be 4he retecence %1&"6 I e Pannhno.%

come ot bath hinn o Ino‘Hn low> ,Hne m‘l:en{ |0matm

on ‘the back ot e vanchine oon e nd\(Ls’[ed 1o

mrront e Lipnear effset Yot hos 'nr‘nbahl\/ occurred.

. potentiometer If Yhe readinaga mrp comple tely

J

/ (mq+o\nle Yo ammlaln
[

o f Azl \noaA ‘o e +¢1\<Qm

[\. [oma]

apnv‘{‘ and_ cleaned

JAS o:-'- =i

el lse [}

1// 14ad

f‘l‘H’ﬂ— (leaninag the l\mm lab

H We A lLﬂl%ln ()(0(96 aeed. 4o be cleaned . % shantel

Pirst be unp uggeoi Then tne cover snould b@ cemaned

fn\’/_uﬂS('rmnfnS thhe Siole screuss., On the, \'ne’\‘dé‘,; Q.
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w i assembly is afoched 4o the Slm(mo block it foue serewss
t@ this naust !oa removed.__and all Sun'f’anﬁ cleaned with distilled "

Uxter. /mnnri‘amf areas to make sure are clean are the,

i

¥ SONSOr_micnor m'/on of the blek. betuween 400 round. Do andt the

'ﬁf:l thermopile_on the bﬁf(‘ﬁ)m af_the plnck. Aleohol can als«s be. useo( |
I Hor fJ’nS (‘lé’&nms proecess }
| ’ B |
B’ 0 o I ———— =
[i'f’ o S Sensary P F3 .
W ~° 1 Nicrar Themepile, [

r:n v > [ ’ '
{;43‘} . o e\’/o A= : (d 0o

b

7

}m: [Pr‘mw{uro

v Onee mlnhrnﬁad He mockine. ie ready for the Sample.. Fiest, moh

It ’

d v mdmldwl gowple <;hnulcl be_weighed. and_toced in o clenn sapple cup

| | Cautions: o - |7. Taking A Reading

. , Never leave a sample in AquaLab after a reading
' has been taken. If left too long, the sample may
.‘ contaminate the instrument's chamber. |+ Tumthe sample drawer knob to the *OperyLoa &
I+ Never leave a sample in AquaLab overnight. +position and open the sample drawer.

’ f:;“mp'beef left too long may contaminate the |+ Place asample cup half filed with the prepared

sample in the drawer and slide it carefully closed.'

- Taking a reading with AquaLab is very simple.

Pages 15 Through 24 Are Intentionally
Left Blank

I'l*  Never try to move AquaLab after a samplehas been
loaded. Be especially careful when loading liquid
samples. Movement may cause the sample to spull

*  Turn the knob to the *Read" position' to seal the
sample cup with the chamber. Aqual.ab will beep [ 8]

and could contaminate the chamber |once to let you know the sample has been properly "
oaded. P

nl® [|fasample hasa temperature four degrees higher . : . . E‘l
| than Aqualab's chamber, the instrument will beep to Aqual.ab will begin 1o take readings. In 30 - 45 E‘
alert the operator to cool the sample. Although the _Seconds, the first measurement of a,, and the
instrument will measure warmer samples, the ~temperature will appear on the display. (Times may B ’
readings may be inaccurate. The physical | vary with each sample). E |
-temperature of the instrument should be between 5° , ’

" and 43°C. ' Aqual.ab will repeat readings for about five minutes: % 4

| This indicates that the instrument is crossing the dew

threshold numerous times to insure the accuracy of -
readings. When the instrument begins to beep

~ .| continuously and the decimal points blink; the reading is 7
] complete. The display will show a final a,, and 1

1e ! If a sample has an a,, lower than .03, AqualLab's
display will read "LO." If the instrument gives a “LO* - |-
reading for samples with an a,, that is higher than .03,
the instrument's sensors have most probably been

- temperature measurement.
Wl contaminated and it will need to be cleaned or serviced. 1
| Please refer to chgp;er ten for more information. i

-Note: Water is difficult to read and may require a .
'_._lnmeueamng_nmg t

s Aﬁer the chachuie n\nfm‘n< a_reading.,
M e sarolel ahootel e toeitolied onee AcoLA .
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X anp (‘anm‘x'lmﬂ_
- J

'R\’: Qp\'nmn@ Gamp\m ol _exeessive qpepdq {he cen’cr(xcw})e

hos dhe nh’\(’r\’l dn ccente o centeifunal foree manu times

3rm}car tnan et of Gr/AU\’k/J\ whedn deivues oate e ovhwacd

.-Ehrnnfsh o aoturoted goil or cocle. This Stmge. coneept is -

'7/.;-7/%!

et mented 1o e ihe S*Hld\/ of ranishoce holdie

hydraalic™ 7724

'pmpmﬂips 5 sveh. os water retenhan and h;iggl.ae-h-( COndMPth+V

NAMPLE ?REW\RAT\ON

Foc _uncensolidated. meding

Bebre use in Une nontm'f—u%e N Sampipc haold e Reepared

n_ e oppropeiote. vonner , F.‘rék, Soaell _pio-sized hales ove made

inthe lodtrm , painted end At a con)ariﬁusp ‘e s o
mn}pr—hesm,‘m “Tthen L\er Popec IS oyt down 4 o sodelde

Si?e $rrmed indn o cone shape. . and placed aver the holes

s —wre\/pmt Qny o _Yne Q.(‘mnn\p ‘?rom exding e Yiloe durm()

cén&w\%anbon “ﬂnese en—m’r\/ %b?s with Llter POper Ore naw

Luo,(()hﬂd ond e dodo rpmrdad

Nmzf ~the sotorehion PLOCess bemns Ar\ eyedcappec 18

13ed ‘f?\ wet the Bler PAREC mLJLh delmru?ed water so dhot

it ol nmf% Wls at Yne een&m{hae oloe., . Nows , sencll amaonds

or so mnle< ido the \'ube% always -Fo\loweoL bu dmm X Lmke_r mnaks ag
Bice. eowm\eiﬂ Sotoestion is he,sn/) oblnmpd. T‘ms {)H-ér r\ok\na ot onghe

tnd detornized oeter is (’nnhnUPrL unhl o desiced volome is rmchgot.

INOLE 2 In order far suceesstl em&wﬁg‘ﬁan tobes mast e mpmm(i in_poirs with

ﬂnr[))(lm(‘fflu the snume \/clUmA Tais {s dane foc all pu:‘)hi s, W vnsoce ag

40 \Uhethpr fk Sample m—(:'nll\/ %ﬁmn}erl_ a fews mle oF wocder oon be added

10 the. tuhe ot the enn(.r& {he"mohnq pracess. From tnere, tubes con erther

o an extended period” o fime /247
i woth e poinded endS emerced i wieterior be eeni\"\*‘n/,\e d ot o a

low sogod (E)C 150 RPM). Eithher 4nokie i< corunlm&o whén no exeess

ko je ore&eni;

MOTE * Samn!&imm.dﬁmk&sahmu&ezg_m_wwd bealer bedce, )

deposite d intp +ules.

For conSol\da;(ed medio b
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PROCEDURE :

Once. so mples. are comnﬁdymmmmlmm.ﬁ&mwa%

od volumes_are_recordad. Then he tubes_are D/aom( (nthe Opntrn‘}x/m LA_pOUrS TThat.

s -those ‘tubes_with mrmmonr{ma Volumes. ore placed n&mm% gom« #om one

nother, Onee _in place , the lid nf_fh_,cgatn@sewigmsgd anr,l locked. bu

mnu:ns the hondle on 7‘00 as ‘/;zr as possible. in_the olockeoise d/rﬂ(vb on

en, /oyﬁlrmng the Krob _on the. S/de m[\ the mnnh,ma!. ‘the Spﬁed /<Q{{/)US‘£€0(

a chosen level. o monddor the speed., 0 sepoccte dnchnomelor is

wlized whioh (s directed ot p pesce. of 1‘5.')@ Incateod touncd the. center of the

"e/dmﬁ}ﬁé beod. Fus Speeal. /5 keo‘( dfeor/(/ Hr a 1nan/p-/ar~rm ned. ném@a(

Oﬁﬁme [NNE’ mﬁ,ﬂﬂufméi_ MILL NoT- 3toy. ot o aiNen Speed on s aon. So

| \nl" neea

3 s A ot Q Q0 AN o
m) Once_the time hes expiced , durn the Knnk do 2Zere and allaw the
"enirn{:uea 1 Come. tn a_conmlete stp. Now dne tukes are welghed aCOLN
,NOTZ—’ tael Qry Ume throovoho thege. pbservuolio ¢ M’)l ot 0. SGwm
WM&W@M b wedor in the contrituse Tube holder
V’QQWM immedickely.) Repock this procedure of the.

SBame speed , bot not npcos%om(\/ the Srme bnne P)er\oo(s okl o

UZIS"DFOK’GSS (s Completed Jor one Speed.., easé. . Jne. Speed.. by . whese\e

umber _and repecd.

After {hmepl@Hon ot the Qnﬂre apnin'{ocrkim\ precess, the

semple 1S emmhed fCom _the MWakan , woménork ,

ond._then deied. F\w%wq&&mw OCES

complete.

gal\eal ol stleslialuasiliond

Pages 27 and 28 Are Intentionally

Left Blank
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/@%@/W The ?chOme{e r
AUD:

- Fcom /BO\IIQ'S Law. it is knowon Hnat the peoduck of ¥e volume and

— reSSuYxe o‘F Q. aas 1a a constant. The Pyenometer applies ¥nis concept

- o _sail ond r‘onk samples in order 1o "l\nd YWheir corre<n0ndma bk
volumes and nnrosn’nK The ulk valume cefors s +he \/ol(.ump of

- 0 snmn\n< sohid _and. Imund content, This does not inelude its pores.
JFrom this informaton. M (aY) 'Doroﬁl'}\/ or Dercpn'ko.af of pore. space in

s 0.Sample , can e de%ermmed

F\ .
\ampl e rPrpp()ar*njr\(m

Betore dhserved in the p\/cnome{er, Samples must be oven - dried

to assure ¥nat no water within Yne  rack intecferes atbn Ve

res H’S .

Maonemeter

”

A ~ oS

Y ALACT LT L IZTLLTT
&—z- i

y AR RESERVC‘R r-}—':'

VALY (/i s ¥
; vl

-’- %
TR T T Wb i g

YoalNe |

Procedure

Before sim;ﬁmaé with fhe sanmples, the opressure of the oas en{erinaJ

-Ihp S\IGJrem should _be mi\us{wt 4o o ceclain <;pou’(-\\‘mt lexvel. Do

mman e —————

this h\/ smlms nvalve | and. a\\omw\(\}l gps o _entec Hae 3&5 inlet

¢o { 1 . ce  MPuwg s

Completed . procedures Gy, be%(n The Hrst step in +e4’dn%

Q Sample s e do o run *Phrau(}h withouk e sample in thne
Sample. _chamber, Bowever, one  should be audave of wihak

Sample il he lnpimj observed. So ok 05 muelh Spoce as poassible

wn

in e, chamber can  be occupicol. This will assure the grpaies{'

fiecuracy Lm\/fnjx open only what aic s necessary B e

Qm’nlp’ senl the Somple ahamher %ahﬂu and ven—f\/ {hok the

reservair IS Sea[gn( as well, \.\I#h vnlve 3 c/oS(G( and wvalve

¥

open, rpen valye | Qﬂdr allow gas 4 fill e onfire S)IS"’@M

until o chosen pressure is reached. This pressuce can be. adjusted

by erthoy Gppning valve | o valve 3 deponoln’ng on_uhether

an inerease  oc decrense s needed.  Recorol Hncs Pressuce
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as it wull be ¥he pressure of Yne reservoir (P} in_caleulobions.

Valve | and wvalve. 3 should now e seoled.. Close _valve. o

and  _celease  the Pressure %rou%\n valve 3 unhl Hae

manameter coads 0.00. (lase it again God open valve

The _pressure conding obtained fcom this (s “he +inak

d
Pressure of _the COnnlmnorl Susi’em(") Record Wnis RLesSure

Noxt , with walve | closed , reloaSe all_the pressuce from

the. 5\/<+PMJ and__romade. ¥ne \id from Yne somple chamber.

Now . Ingect dhe cock sceple. (it e chamber  Ond. roopak

e  r0CesS. In dmna S0, 1t should _be nated {—Jnai —ﬁsr ench

indisaduel Semple , +ho Pressure af _the ceservax '(-mr ﬁrocedures

with and  withauk e  sample  eust e ﬁd\)uS“’.PﬂL 4o e

Same level,

Calenlobons 6/23/“

Once  aH—Hap—imompepbiond® D\:cnome{er -}eskn% {s oamplejco.,

e informakion colloctod Hor_ench Sample should eonsist of e

pressure of Hhe resecunir, prossure. of -the camhined S\/s’cew)
with _ond uithoud e Semple. , Qnd. o valume. of Hne. Sample,

whaeh should _have been found Proious 4 +esb'n3, Fram 4thus

Pages 31 and 32 Are Intentionally
Left Blank

I‘J__' loda, pnms(kjn can be Found. Wsing the —(-\r;\\owin% ec(x/ucub‘ows

P

I

! (’P 'P)\L /(? P Note: P, drops oud ot the eau(\ﬁon

7] T :

h___‘;_ ")Zq:b: \In.\/ cnmn\{’ "\le L_'\/cnw.plﬂg_ Nﬁ*e \)I\:J e,.,\nh ’\I /r «In

H Vs A %ulk_ volume
|

H | P. = gbsolute air prossure of resecvoir

= atmosphecic PLOSSULE

P=_ absoluke pressure ot combinedt %\lcjcew

gl sl

1

N = volume o@ Co5e\oLr

-

N, = volume, ot opic in \t)mnl{’ chambeyr

N, = voume of sample

Pead
4

1

‘fé.r‘r_ - _effective poresity

=t

1

I
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Balancing:

and balanced.

opposite to this mark and
screw it up.

LT

Turn the wheel through an angle
of 90 degrees a number of

times to see if it is balanced.
If not, the correction

weight should be adjusted until
the whell is balanced at any
position.

6. Once the balancing is complete,
test run of at least five minute
being used or rebalanced.

Note: 1If the grinding wheel is not

explode.

For accurate results, the grinding wheel must be symmetrical
If not, grinding accuracy and the surface finish
of the specimen will be affected along with the life of the
grinding wheel, wheel spindle and bearings.

Procedure~ )

1. Level the wheel balancing base. 2. Allow the wheel to oscillate
so as to locate the center of
gravity which should then be
marked.

Level
f —
S
3. Apply the first balancing weight 4. Add the two correction weights

anywhere around the periphery
but making sure they are an equal
distance away from the

first.

;

the wheel must be given a
s at working speed before

properly balanced, it could
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Sounding:

35

' Ij;cs—sihg“ The Wheel And Correct Treatment Of Dressing Diamond

hY
This procedure should be done prior to the initial installation "p.
and once a week from then on. .

The diamond is inserted in the dressing device. The sieeve of the dressing device is ar-

ranged at an angle of about 5° , so that, when the diamond loses its keenness, it can be |

Procedure- ‘ 1 } A qq

The wheel is first placed on a mandrel and struck lightly with a
wooden hammer. If the wheel is in good condition, a clear tone

turned in the sleeve, aiong with its holder, thus ensuring that there is always a sharp dia-
mond edge available.

Various degrees of roughness can be produced in {he ground component .by varying the |
speed at which the diamond is passed over the grinding wheel. -

will be heard. If it is not, the wheel should not be u§ed because’
internal cracks are present which could cause the machine to

explode. This process will detecteé even the smallest hair t

cracks not visible to the naked eye. %244 .,

Coolant:

Operating the coolant system-

T ey LR T [ R e

To begin, the power source plug is inserted into the_socket at
the rear side of the control box. The coolant pump 1S then

started up by pressing the appropriate pushbutton switgh.
Rotation should occur in the clockwise direction. If it does

not, any two cords of the three cord cable can be interchanged.
The coolant flow is adjusted by turning the ball valve to a
suitable rate. The cooling water collected from the table should

siceiidiened

return to the coolant tank through a hose to be filtered by turns
of its three cabinets.

If there is only about 0.2mm to 0.3mm stock removal, it is advisable to roughen the grinding
wheel. This is done by feeding the diamond in about 0.03mm and turning the handwhee!

rapidly, so that the dressing diamond moves quickly over the wheel. This makes the wheel
bite well and the stock removal is good. .

if the Gomponent is Tinishedly ground 1o size with the same grinding wheel, the wheel must
be dressed again, this time siowly, in two or three passes, with the diamond fed in only

[ about 0.01mm. i

Fraquent light dressiﬁg is better for the life of theg;n_ding- 'ﬁéel and the diamond than a- |

heavy cut.
When dressing, the diamond should always be cooled, if possible. Sudden cooling

&angerous, as it can lead the diamond to be split.

The diamond is very brittle because of its extraordinary hardness thus it's sensitive to even L
the slightest knock, and naturally cracks easily. !

‘When dressing, please begin In the center, as the edges are usually worn down further. If |

dressing is begun at the worn edges, thera is dangerous of the higher pressure in the cen- |
ter overstressing the diamond and shattering it. .

Experience has shown that,"with“hiéh'lly;n;.ccurate grinding, d'ressing'wllh lheh;nd-;:perale-d

f_?

dressing device on the spindle carrier Is inadequate. The hand operation might necessarily
causes slight undulations on the surface of the whesl, ‘

1 )ﬂ)‘“

. Warnings:

(1) Coolant flow should never be started when grinding wheel is
not in motion because it will absorb the coolant as it does

humidity and, as a result, become unbalanced. . .
(2) A specimen should only be ground when the coolant 1s flowing

20 as to minimize thermal stresses on the wheel and control
flying particles. o
(3) Once grinding is complete, the coolant should be allowed to

(1)The new diamond is inclined at the correct angle to the wheel. {
(2)As a face has formed on the diamond, it must be turned about its axis. ]

(3)The new point acts like a new diamond again.
(4)Begin in the middle of the width.

flow in order to cool the specimen and the wheel.
(4) After each use, the wheel should be allowed to idle

preventing the wheel from becoming unbalanced due to a
collection of coolant.

Grinding:

The actual grinding process can only begin after the specimen has
been secured using a V-block and magnet. Then the machine is to

be operating using the electric control panel located to the
right side of the machine. This allows for the operator to be

out of the path of flying particles.

Gencral Comments Of Grinding

The grinding results depend to a very degree on the choice of the correct grinding 0']})

gfi
\
=S
e
RS
e,
A
{t'\
\ﬁ
2

wheel and suilable operation.
{1)Stock removal efficiency ﬂ 71}4‘{
tf

For intensiveé stock removal a coarse grain (about 30-36)should be used. The wheel is '7 4
dressed by passing the diamond over quickly so.that the surface of the wheel is rough-

ened and bites well.
(2)Surface finish required

If tine finish is to be produced, a finer grain wheel is required (40-80). The diamond in-
this case is passed slowlyover the wheel so as to break up the grain.

(3)Distortion of the workpiece
If the workpiece shows too much distortion when being ground, this means that the stock
removal was too great and the longitudinai and cross movements of the table was too

slow, or the grinding wheel in "clogged".

(4)Undesirable burns and grinding cracks .
If burn marks and grinding cracks appear, this means that the wheel is too hard, or the

wheel "clogged”






