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Included Equipment

A. AP-8221 Stress/Strain Apparatus without Coupons
B. Thumbscrews for Rotary Motion Sensor, 2 pieces
C. Attachment for force sensor
D. Replacement hex nut, 2 pieces
E. Calibration bar
F. Tee handle plus Socket, 3/8 inch
¢ PASCO Experiment Setup CD-ROM and Storage Box (not shown)

AP-8222 Plastic Test Coupons: 4 color-coded samples, 10 pieces per sample

high impact polystyrene (HIPS)
nylon 6 (15% glass fiber reinforced)
acrylonitrile butadiene styrene (ABS)
polypropylene (PP)

The plastic coupons are attached to a rectangular plas-
tic rail called a ‘sprue’. Use scissors or a knife to cut the
coupon from the sprue.
Fig. 2: AP-8222 Plastic Test Coupons
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Stress/Strain Apparatus 012-13282A Introduction

AP-8223 Metal Test Coupons: 5 samples, 10 pieces
per sample (sample containers labeled with
thickness in inches)

* cold-rolled steel 0.003”
* annealed steel 0.003”
e aluminum 0.003”
e brass (thick) 0.005”
e brass (thin) 0.003”
Note: The metal coupons are packaged in plastic containers to prevent bending or creasing of the coupons.
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Fig. 3: AP-8223 Metal Test Coupons

Additional Equipment Required for Use with

ScienceWorkshop Sensors Part Number

ScienceWorkshop Interface See PASCO catalog or www.pasco.com
DataStudio’ See PASCO catalog or www.pasco.com
Economy Force Sensor Cl-6746

Rotary Motion Sensor Cl-6538

Additional Equipment Required for Use with

PASPORT Sensors Part Number

PASPORT Interface? See PASCO catalog or www.pasco.com
DataStudio' See PASCO catalog or www.pasco.com
Force Sensor PS-2104

Rotary Motion Sensor PS-2120

"DataStudio 1.8 or later recommended. Visit www.pasco.com to download the latest version. DataStudio Lite, the free version, is
sufficient for use with the experiment set-up files on the included CD.

2The two sensors used on the Apparatus require a single multi-port interface such as the Xplorer GLX (PS-2002) or PowerLink
(PS-2001), or two single-port interfaces such as the USB Link (PS-2100) or Xplorer (PS-2000).

Recommended Equipment Part Number
Replacement Test Coupons* AP-8217A
Digital Calipers SE-8710

*The AP-8217A Replacement Test Coupons include all of the AP-8222 plastic and AP-8223 metal test coupons.

Introduction

The PASCO AP-8214A Stress/Strain Apparatus illustrates the rel ationship between stress and strain for various mate-
rials. The apparatus stretches atest coupon (and breaks it in some cases) while measuring the amount of stretch and
force experienced by the test coupon. Data acquisition software can be used to generate a plot of force versus dis-
placement and also a plot of stress versus strain.

The Stress/Strain Apparatus requires a ScienceWorkshop or PASPORT interface, DataStudio software, a Rotary
Motion Sensor (RMS), and a Force Sensor. Included with the apparatus are four types of metal test coupons and four
types of plastic test coupons. Also included are atee handle with a socket that fits the hex nuts on the coupon clamps,
abar for calibrating the apparatus, and spare hex nuts for the coupon clamps.

This manua includesinstructions for setting up the Stress/Strain Apparatus with ScienceWorkshop or PASPORT sen-
sors. It also describes how to do the calibration and the data coll ection using the DataStudio set-up filesthat are on the
included PASCO Experiment Setup CD-ROM. The CD-ROM has afolder labeled “ AP-8214 SETUP” that contains
two DataStudio configuration (set-up) files, two DataStudio workbook files, and a sample datafile.

2 'PASC Ch



Model No. AP-8214A

012-13282A

Introduction

Test Coupon Specifications

The data below are intended as a general guide only and do not necessarily represent results that may be obtained.
The units for tensile strength and modulus of elasticity are megapascals (MPa or 10° N/mz) and pounds per square

inch (psi).

AP-8222 Plastic Test Coupons

Item HIPS nylon 6 (+ 15% glass) | ABS polypropylene
Color code orange black blue white
Cross-sectional area 2.482 mm? 2.482 mm? 2.482 mm? 2.482 mm?
Tensile strength 23 MPa/ 98 MPa/ 47 MPa/ 34 MPa/
3410 psi 14000 psi 6800 psi 4900 psi
Tensile elongation 40% 2.5% 20% 9%
Modulus of elasticity 2000 MPa/ 2900 MPa/ 2300 MPa/ 1900 MPa/
280000 psi 420000 psi 380000 psi 239000 psi
AP-8223 Metal Test Coupons
ltem cold-rolled steel | annealed steel aluminum brass (thin) brass (thick)
Cross-sectional area 0.303 mm? 0.303 mm? 0.303 mm? 0.303 mm? 0.506 mm?
Tensile strength 620 MPa/ 300 MPa/ 145 MPa/ 430 MPa/ 430 MPa/
90,000 psi 44,000 psi 21,000 psi 44,000 psi 44,000 psi
Tensile elongation none 42-45% 6% 25% 25%
Modulus of elasticity 200,000 MPa/ 200,000 MPa/ 69,000 MPa/ 117,000 MPa/ 117,000 MPa/
29,000,000 psi 29,000,000 psi 10,000,000 psi 17,000,000 psi 17,000,000 psi

Theory.

A stress-strain tensile test measures the amount of stretching force

applied to a sample of material, and the amount of stretch of a mate-
rial. Stress (o) istheratio of force (F) per unit of cross-sectional area
(A). Strain (e) istheratio of the change of length (1) compared to the
original length (L). A stress-strain curve is a graphical representation

of the load applied and the deformation of the sample. The curve var-

iesfrom material to material.

Ductile materials like metal have alinear stress-strain relationship up

to apoint. The slope of the linear part of the stress-strain curveis
called “Young's modulus’ or the modulus of elasticity (E) andisa
property used to characterize materials.

a=F/A

I |

L
As
——)

e=lL
Fig. 4: Stress-Strain curve
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Stress/Strain Apparatus 012-13282A

Equipment Set-up

About the Apparatus

Thelever arm on the Stress/Strain ApparatusisaClass 11 lever that
transmits the applied force to the Force Sensor. The length of the
lever arm from the pivot to the Force Sensor attachment is five times
longer than the length of the lever arm from the pivot to the coupon

&= Calculator

= Mew | b4 Hgmove| ¥ Accept |

|C|ick ‘Accept' to enter changes

D efirition:

clamp that is part of the lever arm. The force applied to the test cou- [Coupon Forcelt) = Foros * 5

pon is five times more than the force measured by the Force Sensor.

Scientific v| SLatlsllcaIv| Special v| QEGIHAQ Properties... @

Therefore, each DataStudio set-up file uses a calculation that multi- E“"F"U'f; o

plies the measured force by five.

ﬂ Experiment Constants

Fig. 5: Force calculation

Equipment Set-up

1

Attach the Rotary Motion Sensor to the apparatus platform.
Remove the rod clamp from the RMS.

Place the three-step pulley (Item 6) onto the shaft of the RM S with the largest pul-
ley on the outside. Thethree-step pulley should be on the “clockwise positive” side
of the RMS as shown in the figure.

Place the RMS on the platform as illustrated below. Use the two thumbscrews to
fasten the RM S to the platform from beneath.

Seat the belt (Item 7)on the middle step of the three-step pulley and the groove on
the crankshaft.

Attach the Force Sensor to the apparatus platform.

Remove the hook from the Force Sensor and replace it with the force sensor
attachment (Item 3, included).

Place the Force Sensor on the apparatus platform by putting the support rod
mounting hole onto the Force Sensor post.

Insert the long thumbscrew supplied with the Force Sensor through the hole on the
Force Sensor marked “ Cart” and screw it into the threaded hole in the apparatus
platform.

Tighten the setscrew (Item 4) in the support rod mount of the Force Sensor.

Clamp down the apparatus (optional). Use alarge C-clamp to clamp the Appa
ratus Platform to the edge of your bench or table. One side of the platform has
three feet. In order to avoid bending the platform, position the clamp directly over
the center foot.

ScienceWorkshop

PASPORT

Fig. 6: Three-step
pulley on the

“clockwise positive
side of RMS
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Model No. AP-8214A 012-13282A Equipment Set-up

4.  Plugthesensorsintothe 11
interface. 2
. . 10 3
e ScienceWbrkshop inter-
face: Connect the Force \
Sensor to Channel A.
Connect the yellow plug 9
of the RMS to Channel 1
and the black plug to =)
Channel 2.

* PASPORT interface: Con-

nect the Force Sensor and L-—.—.—-

the RM S to amulti-port _ °

interface or two sin- ; I,jgrti,ey S’\;’ZZ‘;’: Sensor (RMS) ;' belt

gl e-port interfaces. 3. Force Sensor attachment 9: gg?;)‘:; clamps
4. Force Sensor setscrew 10. lever arm
5. Stress Strain platform 11. thumbscrew
6. 3-step pulley 12. coupon

Fig. 7: Equipment Set-up

Prepare DataStudio

Theincluded CD-ROM has afolder labeled “ AP-8214 SETUP” that contains two DataStudio configuration (set-up)
files, two DataStudio workbook files, and a sample datafile.

Elasticity Workbook Stress Strain PS.ds Stress Strain Sample Skress Strain SW.ds
Ps.ds . . ee Data.ds
Fig. 8: DataStudio files

Start DataStudio and open the configuration file Sress Srain SW.ds (for ScienceWbrkshop) or Sress Srain PSds (for
PASPORT) located on the included CD-ROM. Each configuration file has Graph displays, Digits displays and sev-
eral calculations.

% DataStudio - Stress Strain PS. ds

File Edit Experiment Window Help

AT Summary == Setup | ™ _ B Calculate | Cunve Fit

@ Data |'| Q.Displacemenl vs Coupon Force B@@ Q.% Max Force
F (&) 5 =
é(i-‘! A:;cuala(r ;DSITIDH (deg) ﬂ g g g m j ﬂ PR vl E ﬂ aj & Data " & Ej

B Calibrated Displacement(F) = Displacement - Cal (mm) 0.80
B Strain(F) = Displacement/Length ‘
B Coupon Force(F) = timeof{Displacement) (M)
B Stress(F) = Force/Area (MPa) 0.80 4

» Displacementif) vs Coupon Force() Mo Data |

42 Coupan Force(F) vs Calibrated Displacement(F) (M) —_ R Displacement E]@li]
18 Strass(F) vs Strain(F) (MPa) £
B Percent Force = 2.2"Force (%) E,D 407
& Coupon Force(f) = Force ™5 (M)
& Displacement(t) = Angle/360 (mm) 0.20 4
*12 Displacement(t) vs Coupon Farce(t) (mm)
0.00 i Calculator ‘__H_E‘
T T T T ==
= B Displays [+ 00 &0 i 50 100 150 + Hew | X Remove |[7 Bosent]

Coupon Farce (M)

=134 Digits
3 % Max Force
aM Displacemant

[Please define the variabls 'Displacsment’

Q_Cuupun Force vs Calibrated Displacement

Definition:
‘Cahblaled Displacement(F] = Displacement - Cal ﬂ

e FFT Bl &| & &) sl 4] 7] Fit o| W] Al 3| @ of ' :
=4 Graph ﬁclenl\hcv‘ Statistical »| Special v| peG [RD Eropemes__l @‘

ld Displacement vs Coupon Force 250 | Wariables:
ld Coupon Force vs Calibrated Displacement + Coupon ForcedFavs Calibrated Displa j Please define variable " Displacement "
K Stress vs Strain 2004 j Please defing variable " Cal "

Jill: Histogram

% Weter 1504 _#| Esperiment Constants

o Scope =

Q Sound Analyzer
b Sound Creatar
E Table
Workbook

T T
-0.0010 0.0000 o.ooo
Calibrated Displacement(F){ mm )
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Stress/Strain Apparatus 012-13282A Equipment Set-up

Apparatus Calibration

Asyou turn the crank during the experiment, force will be applied to the test coupon causing it to stretch. However,
this applied force will also cause the apparatus platform and the Force Sensor to bend slightly. The displacement
recorded by the RM S will be the combination of the coupon stretching and the rest of the apparatus bending.

Regardless of how much the coupon stretches, the deformation of the rest of the apparatusis constant for a given
force. You can measure this deformation directly by using the calibration bar (which does not stretch significantly) in
place of acoupon. In the resulting Displacement versus Force graph, the displacement is due only to bending of the
apparatus. Later, you will subtract this calibration plot from asimilar plot made with a coupon, in which the displace-
ment results from both bending of the apparatus and stretching of the coupon. The difference will be a plot in which
the displacement is due only to stretching of the coupon.

Follow these steps to acquire calibration data: D:D nut \[]:D

__flat washer —__

1. Install the Calibration Bar

——= —convex washer ———

———-——concave washer— ——
»  For each coupon clamp, remove the nut, washers, clamp top,

and spring from the bolt (Figure 10). L—J clamptop —[ ]
= spring

»  Turnthe crank to adjust the position of the bolts if needed and
dip the calibration bar over the bolts. Do not replace the coupon |
clamp parts when using the calibration bar. lever arm LT

_ bolt —

- plunger

2. Placethelever arm in the starting position. Turn the crank L __
counter-clockwise and pull the lever arm away from the Force Fig. 10: Remove clamps (side view)
Sensor (Figure 11).

lever arm stop

| gap 7 force sensor
ever arm attachment

calibration

—-+— bar miwoo

Fig. 11 %

3. Collect Displacement versus Force Data.

o [o

B Displacement vs Coupon Force Q@@
Bl %] & %) Jal v 7 A | @] Al B|-| & Daa | X] &

*  Pressthe Tare or Zero button on the Force Sen- n0 ]

g)r | = Displacementit) s Coupon Farced) Run #1 |

*
el
B

=

i

i
L

o'-.

e Click the Start button.

o

P

=]
L

e Turn the crank clockwise. Starting just before
the lever arm comes into contact with the Force
Sensor attachment, turn the crank very slowly.
DataStudio will start recording when the force
applied to the coupon reaches 2.5 N, or 1% of
maximum (as shown in the “% Max Force” dig-
itsdisplay). D 20 40 60 B0 100 120 140 160 180 200 220 20 260

Coupon Forcedt( N

Displacement(t){ mm ) 4
= =
= @

=

o

=
L

=
o
=

. . . Fig. 12: Displacement(t) vs Coupling Force(t)
Continueto tqrn the crank_ unti I_ theforce rea;hes calibration data
100% of maximum. At this point, DataStudio
will stop recording automatically.
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Model No. AP-8214A 012-13282A DataStudio Set-up

¢ Change the name of the data run (Run #1) containing the calibration datato “Cal” .*

then click it again. Enter the new name. A dialog box will appear. Select Yes. (If a window titled “Data Properties”

* To rename a data run, click the run name (e.g. “Run #1”) where it appears in the Data List. Wait about 1 second
A appears, you didn't wait long enough after the first click; close that window and try again.)

DataStudio Set-up

1. Preparethecalculation for “ Calibrated Displacement(F)”. In the Calculator window, select the “Cali-
brated Displacement(F)” calculation and define the variables.

¢ Drag“Displacement(t) vs Coupon Force(t) (mm)” to “Please define variable ‘ Displacement’.” (Figure 13)

¢ Drag“Cad” to“Please define variable ‘Cal’” in the Calculator window. (DataStudio will display awarning
box stating that a“single run is selected”. Click the Yes button in that box.)

File Edt Experiment Window Display Help

I—H_méummary == Setup | » Start [ _ @ Calculate | ~* Curve Fit |

Q Data |'| # Displacement vs Coupon Force [:”E|E|
+ X Force, Ch A = 5 = | :
+.aAngularP05it(ir:)n,Ch1&2(dag) @Eﬂﬂ“ﬂﬂﬂ&lﬂﬂﬂﬁwﬁﬂﬂ
B Calibrated Displacement(F) = Disp 0.40
@ Strain(F) = Displacement/Length | [+ pisplacementgy vs coupon Force Run#1 |
8@ Coupon Force(F) = timeofiDisplace 0,20 - [ I T T T n T n
B Stress(F) = ForcefArea (MPa) ’
12 Coupon Force(F) vs Calibrated Dis
18 Stress(F) vs Strain(F) (MPa)
+ @ Percent Force = 2*Force (%)
+ B Coupon Force(t) = Force ™5 (M)
+ @ Displacement(t) = Angla/350 (mm)

80 100 120 140 160 180 200 220 240 260
Coupon Force(f)( N )

D% &8s b ) e @ A B $0m - X e

>
= H Displays ~| g ]
= 2 Digits \
M % Max F 200
e ':_l;ll_:)isplacern o o | 3¢ Repros [ v el
—~ 050 - = e
_ I Graph & [Please define the variable Displacemen.
i~ Displacement vs Coqon Farce | ™ 450 ] Defirition:
1 Coupon Force vs Calibried Die [Calirated DisplacementF] = Displacement - Cal J
/- Stress vs Strain 50 Scientiic »| Statisical »| Special ~| DEG [RAD s.| )
i Histogram Varisbles:
) Mater : v | Please define variable " Displacerent "
5 Scope % | Please define varisble " Cal "
@ Sound Analyzer -oonin _[JE o -4 0.0010
+  Ewperiment ants

<}~ Sound Creator
[ Table
Workbook

Fig. 13: Define Variables in Calculator

2. Preparethecalculation for “ Stress(F)” . In the Calculator window, . Calculator

select the defined function “ Stress(F) = Force/Ared’. In the Vari- & lew | X Remove |[v Accast |
ables section, enter the cross-sectional Area of the coupon in square [Fick oce to erter changes
millimeters. See the Test Coupons Specifications section for the e = Forceries
cross-sectional Area. (The cross-section Areain this exampleis st ~| S| Syl o] 06T poten.| & _|
0. 303) [ w | Force = Coupor ForcelF]
v|ama- B3
_#| Experiment Constants
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Stress/Strain Apparatus 012-13282A Data collection

3. Preparethecalculation for “ Srain(F)”. First, measure the length

of the narrow part of the test coupon. (The nominal length is80 mm 4+ New | X Remove [ Acoepi|
for the metal coupons and 18 mm for the plastic coupons.) In the [Fick Aooept o eries changes
Calculator window, select the defined function “ Strain(F) = Dis- e —— =
placement/Length”. In the Variables section, enter the Length of the 5\?'5’"“:’;“_4 Stalisical »|_Special | DEG[RAD Propeties. | 3]
narrow part of the coupon in millimeters. | Diplacement - Calbrated DisplacemeriF)
v | Lengh= [eomn
4.  Closethe Calculator window. i oD

You now have a the characteristic baseline curve for your particular apparatus. You can save the file and use it as the starting
point for future experiments instead of repeating the calibration.

Data collection - _bot
nut |
1 M ount a coupon. flat washer E I ]
. . . convex
*  Removethe calibration bar from the bolts. Replace the spring, clamp washer ~
top, concave washer, convex washer, flat washer, and hex nut onto concave . m@
the bolts (Figure 11). washer T
clamp
» Place one end of acoupon under one of the clamp tops. top
. . . . coupon —1
* NOTE: The plastic test coupons have ridges on their top sides. Place  goes PN
the end of the plastic test coupon under the clamp top with theridge here 2 Fig. 11 prnd
on top. g AN

* Adjust the crank so that the opposite end of the coupon can slip easily under the other clamp (Figure 12).

«  Tighten both nuts with the tee handle with socket. With no force applied to the coupon, as little twist as pos-
sible should be visible in the coupon. The clamps should hold the coupon tightly enough that it will not dlip
when forceis applied. However, over-tightening the nuts will damage the bolts. If in doubt, err on the side of
under-tightening.

A}
coupon clamp

Fig. 12: Coupon Installed

2. Placethelever armin the starting position. Turn the crank counter-clockwise and pull the lever arm away
from the Force Sensor so that there is a small gap between the end of the Force Sensor Attachment and the
lever arm..

3. Collect Data.

e Pressthe Tare or Zero button on the Force Sensor.

¢ Click the Start button in DataStudio.

8 'PASC Ch



Model No. AP-8214A 012-13282A Data Analysis

*  Turn the crank clockwise. Starting just before the lever arm comes into contact *When you observe on

with the Force sensor, turn the crank very slowly.* the Stress versus Strain
plot that the material has

«  When you have finished collecting data, click Stop. (If you reach the maximum | been stretched beyond
the elastic region, you

force, DataStudio will stop automatically.) If the coupon breaks, it should break in | .| begin to turn the
the middle. If the coupon breaks near the end, it was probably twisted slightly crank faster.

when you mounted it, resulting in a point of higher stress where it broke.

4. Renamethedatarun to identify the coupon. Use the same method you used to rename the calibration
data.

Data Analysis

On the Stress versus Strain graph, you can identify features such as the elastic region, the plastic region, the yield
point, and the break point.

To calculate Young's modulus, drag the mouse to select a data region covering the linear, lower left-hand part of the
graph. (You may find that the very first part of the plot is not linear. This nonlinearity islikely due to the straightening
of bends and twistsin the coupon as forceisfirst applied. Do not include this region in your selection.) Click the Fit
button to apply alinear curve fit to the selected data. The slope of the lineis Young's modulus in units of MPa (or
MN/m? or N/mm?).

Sample Data

R Foupson Force va Cablasbed Diplacement _=lg x| R Stress vx stran _=lg x|
B RIS ja ol 7l e @) A Z10] gow o) X i) 1 A S 6 ] ) = ] ] Al E1] gowa o] ] e
£ M . * Siess(F) vs SrainF) 003 AL FOIL
...... et et 5 s PR
. ‘fw_.,..u—"""
v
120 "'
100
S0P
1]
0
80
w
w0
w0 &
2 i B 1 10 17 1" 15 18 0 ] Ly B 0006 5‘”‘“““(3:8 Q010 0012 0.0
10 Cate atied Drsplacament(f ) mm ) I
Sample 1: Force vs. displacement - brass 0.003 and Sample 2: Stress vs. strain - aluminum 0.003
brass 0.005 Units of slope are MPa

1
0s 10 15 20 15 3 o0 [T'H s a0

010 01z 014 016 113

nng
StrainiF]

Sample 3: Force vs. displacement - Sample 4: Stress vs. strain - black nylon 6
plastic coupons Units of slope are MPa
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Stress/Strain Apparatus 012-13282A Notes on the DataStudio Set-up File

Notes on the DataStudio Set-up File

For comparison of different materials, you can collect additional data runs with other coupons. Note that the
Stress calculation applies only to coupons of the thickness that you entered in the Calculator window. It is
easiest to compare coupons of the same thickness. However, to simultaneously display stress versus strain
plots for coupons of different thicknesses, you must create a separate Stress cal culation for each thickness.
Copy the existing Stress cal culation exactly (including the calculation properties), but give it a unique name
(indicating the thickness for which it is designed) and enter the applicable cross-section area for the Area
constant.

When you create a new Stress calculation, note that there are two different cal culations for Coupon Force-
“Coupon Force(F)” and “ Coupon Force(t)”. Always use the “ Coupon Force(F)” calculation. The “(F)” iden-
tifies data as afunction of Force, and “(t)” identifies data as afunction of time. DataStudio records data as a
function of time, but this experiment requires datato be recast as afunction of Force. Whenever you create a
new calculation or graph, be certain to use only data that is a function of Force.

When you add a new Stress calculation to the graph, it will initially appear with time on the horizontal axis.
Click the word “time” and select Strain instead.

Optional DataStudio Files

The AP-8214 SETUP CD includes two DataStudio Workshop files; one for use with a ScienceWorkshop
interface and sensors, and the other for PASPORT.

B Elasticity Workbook

Introduction

To understand afasticiy, we must first understand sfress and sirarr. There are many different types of stress that a material may
experience. forsional (twisting), compressional (pushing together), feasie (puling apart), bending, Hoop, etc The AP-8218
Stress/Sirain Apparatus measures only axial or fensife normal siress, which is defined as the applied tensile force divided by the
cross sectional area of the object. The dimensions of stress are the same as those of pressure (Pascals [Pa], Newtons/meter? [N
2] or pounds per square inch [Ibs in2]y or energy per unit volume ({Joule per cubic meter [J m2])

Typically, the relationship between stress and strain is linear in the elastic region, corresponding to bonds stretching, and concave
down in the plastic region corresponding to bonds reorienting or breaking

At sufficiently high applied stress, any material will permanently deform, frequently, catastrophically. The limiting value of stress
beyond which a body will not return spontaneously to its original shape or dimensions when the deforming stress is removed is
defined as the efasiic fmit or yield point. (Some advanced materials such as some NITI alloys will return to their original shape
even after the elastic limit is exceeded with minmal conditioning such as heating above a crystalline transition temperature )

Efasticity is the ability of an object to reverse its strain curve form when the direction of applied stressss is reversed. Spring stesl
or isoprene (natural rubber) are examples of materials that have significant elastic regions. Pulties or clays are examples of
inelastic materials

Tension

Compression

;JI-

\

Stress/Strain Apparatus 42b PASCO Scientific

Start DataStudio, open one of the Workbook files, and follow the instructions presented in the Workbook.

10
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Model No. AP-8214A 012-13282A Technical Support

Technical Support

For assistance with any PASCO product, contact PASCO at

Address: PASCO scientific
10101 Foothills Blvd.
Roseville, CA 95747-7100

Phone:  916-786-3800 (worldwide)
800-772-8700 (U.S)

Fax: (916) 786-3292
Web: WWW.pasco.com
Email: techsupp @ pasco.com

For more information about the Stress-Strain A pparatus and the latest version of this instruction manual, visit the
PASCO web site at www.pasco.com and enter AP-8214A in the Search window.

Limited Warranty
For a description of the product warranty, see the PASCO catalog.

Copyright

The PASCO scientific 012-13282A Stress/Strain Apparatus Instruction Manual is copyrighted with all rights reserved. Permission is

granted to non-profit educational institutions for reproduction of any part of this manual, providing the reproductions are used only in
their laboratories and classrooms, and are not sold for profit. Reproduction under any other circumstances, without the written con-

sent of PASCO scientific, is prohibited.

Trademarks

PASCO, PASCO scientific, DataStudio, PASPORT, and ScienceWorkshop are trademarks or registered trademarks of PASCO scien-
tific, in the United States and/or in other countries. All other brands, products, or service names are or may be trademarks or service
marks of, and are used to identify, products or services of, their respective owners. For more information visit www.pasco.com/legal.
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