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X-ray in-out window sizes 3£ H

Vi 25Ea[E] Temp range

T E #3522 heating rate
fiL f7#:[E] (pulling force)
B mmar NI R (extension

range)

JREEE(humidity range control)
AL 1R (pulling speed)
iz J7 AR (with applied voltage to
sample)

Fi7 J7= (air tight/ gas environment
control)

AFEFLEES>2 mm
HHE AL >20 mm

-190 °C to 240 °C i JJ | (under
stretching)

-190 °C to 340 °C #HI JJ T (no
stretching )

0.01°C/min to 50°C/min
ONto200N

60 mm
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FH¥TEENS 10 - 80%

> 900 um/s

< 0.002N (20N version) or <
0.02N (200N version)
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Linkami> # % (Modular Force Stage) % it <
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Tensile and :
Compression é’o// >

Grip Options e
A

Heated/Ambient
Liquid Cell

Heated, Ambm\

Warm Base Plates

Force Beam
Options 2N - 600N
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Maximum temperature: 350°C
Minimum temperature: Room temperature or -195°C with optional liquid nitrogen purmp (LNP)
Maximum heating rate: 60°C/min
Maximum coolina rate: 60°C/min with optional LNP
Maximum tensile and compressive: 20N Force resolution: 0.0001N
200N Force resolution: 0.001N
Maximum Speed: 5000unys (dependent on force beam installed)
Minimum speed: 0.1pm/s
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Optional LNP connected via the Instrument bus cable
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Connecting the stage

Once all the connections have been made please switch on the controllers — if using the optional LNP9X this should be switched on first followed
by the T9X controller otherwise the LNP9X will not be detected.

Start LINK software and choose Connect to connect to the T9X controller

B3 LNk
File | Controller | Camera Help Window

| Coni__Connedt (USE) ] =

Change Connection  »

ﬁq Disconnect

I lllumination »
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* USB&R 4% B 22 A 47 o 7 B LINK#c 48 - i Connect(USB):d 4 -
Control Tab

Once a connection has been made successfully, you should see the Control Tab as shown below displaying information about the status of the
MFS, including Temperature, Force, Velocity, Gap, etc.

LINK
File Confroller Camera Help Window
|~ Control } Sampling h’ Notes } -
aﬂ Control the instrumentation
#H 4 o Open @ Closed @ Moving %
Temp 20.0°C
Ext'n 0.0pm Force -0.010N
Vel 1000 0pym/s  Gap 15000pm
Profile finished
Rate Limit Time
&C/min " himzs ng
1.00 25.0 00:00:00
Jaw Distance  Velooty Force Move Cyde
dirn ] pm/fs N type count -
pe : k 0. 0.0 none
Image time-apse Off v
b ¥ |0 | B =

The Control Tab is where you can set up experimental conditions and program a ramp or series of ramps, known as a profile. Generally, if it's
blue, you can click to toggle or input a value to change it.

Please see the LINK user guide for full details on these functions.
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Tensile Function
This area allows unrecorded movement of the jaws and contains various setup parameters.

Click the icon circled below to gain access to further instrument related menus and choose tensile function.

LINK LINS
File Confroller Camera Help Window File Controller Camera Help Window
|~ Control | Sampling | Netes | - Control |“Sampling | “Notes | -

P Control the instrumentation {? Control the instrumentation

e

L I Qeei et (g B4 o Open © Closed ® Moving ®
Temp 200°C Temp 209°C
Extn 0.0um Force -0.010N Extn 00pm Force _0.008N

Profile finished ey

<hn % hms e far U Tme o
. 2 :00:00 .

= e = _ 1.00 25.0 00:00:00 E:x :::jgon

Cyde
Jaw Distance  Velodty Force Move

Jaw Distance  Velodity Force Move
dirn um umfs N type count -
en 00,0 0,0 none j - dirn um pmfs N type
Tinage time-apse = 00,0 0.0 0,00 = cance <
Image tme-apse off
g ll e | & 1R = o =
4 1 & " Trav o
Ed LINK
File Controller Camera Help Window

|~ Control r Sampling rmnm |

,uﬁ Control the instrumentation

Open © Closed ® Moving #

g 4 o

Temp 219°C

Extn 4704 1pm  Force -0.007N

Vel 0.0um/s Gap 19704um

e RN
88000 Zeo 15000 Zero 0 o
e 1 sl i A
Jaw Distance Velocity Force Move Cyde
dim um um/s N type Count
dose 1000.¢ 1000.00 veladity

» ¥ n | = B

Here you can zero the force and distance values, if required. A number of other parameters can also be set in this panel.

click the start 4 button to action it. The action will start and either stop by itself at the end of the command, or you can stop early by clicking

1 |
thestop < button.
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Zero the force

Click to zero the force. A confirmation window will pop up — click 'OK' if you are happy to proceed

BLiE Bl 0 B ‘ET?; .

Zero the distance

Click to zero the distance. A confirmation window will pop up — click 'OK' if you are happy to proceed.

BLE Bl 0 BEEALEF R o
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Open © Closed® Moving®

o4 o0
Temp 233°C

Extn 7845 4um Force -0.005N
Vel 00pm/s Gap 22845um
Profile finished

88000 Zero 15000 Zem H
re B A iz b

Jaw Distance Velocity Force Move Cydle
dim Hm pmj's N type Count
2000.0 1000,00 goto [V

i

T b n =

Ll
1
Do you want to zero the distance?
| oK l Cancel
Profile finshed
X
31000 Zem 15600 Zern 0 -
el W i %
law Distance  Velodty Force Move Cyde
dirn Lm pmfs N type Count
oper 2000.0 100,00 .00 gota
| ¥ ¥ | |= =

1
Do you want to zero the distance?
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Move type

There are several options are available for the type of move to program. The main display and tensile function use the same options. If the text
is shown in blue it is possible to change it.

Click 'Move type' to display the list of options available.

Eoto ~

step
cyde
force
none i
fMove typeRBl s T ¥ EE P W it
Goto
B 4 O Open © Closed @ Maving @
Temp 220°C
Extn 4704 1um R,
Vel 0.0pm's 19704um
Profile finished
Zero 1]
i o
Force Move Cyde
N type Count
.08 goto il
et | 3|0 |5 =

Ll 7 || s 9 -
il

Current ; 30000.0 4 5 & Delete
Range ; 0.0->88000.0

Entry is out of range. Please try again
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Velocity

# ) O  Open o Closed® Moving®
Temp 222°C
Ext'n 6149.5um Force -0.007N
Vel 00umis Gap 21149um
Profile finished
83000 Zero 15000 Zero 0 g
ur= T
Jaw Distance  Velodty Force Move Cyde
dirn ym um/fs N type Count
open 1000.00 velocity 0
SR R =
Click to enter the desired velocity
. x|

7 ; .
Vetoa 7 8 3

pmfs  — L_J

Current : 1000.00 4 5 3 Delete
Range: 0.10-> 5000.00

Use the keyboard or mouse to enter your desired velocity. If you try to enter anything outside of the range shown, a warning will pop up.

Q

Entry is out of range. Please try again

| K ! Cancel

" Velocity’#s8 T > 7 UER B R b R (yum/s) > TE%?]% ik RAZERRFF G EL -

Cycle

|
XN
28000 Zem 15000 Zem i} &
S -
Jaw  Dstance  Velodty  Force Move Cycle
drn m pmfs N type Count
open 2000.0 1000.00 oo cycle 0
4 t l' l | TR -

Cycle move type is a repeating step motion.
Click to toggle the jaw direction for the initial move, enter the step size using the Distance value and enter the Velocity.

Click the cycle count to enter how many cycles to perform. (0=continuous).
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Data Recording

This section describes the data recording functionality of the LINK software.

Real time chart

While a stage is connected, LINK will display a real time chart for each of the values being measured. This is on the left hand side ofthe LINK screen,
under the main control screen.

r 1
| " Real Time |/ Carera * |

237%€

Temp

Time(15min)

real time chart showing temperature

# ifa stage with multiple outputs (such as Heat, Stress and Strain on a TST350)is in use, there will be a separate real time chart for each output.

* |fthe 'Record ROl Image Intensity' check box in the Data Sampling Options tabis checked, there will be a separate real time chart showing the
image intensity value against time.

s Toview the specific value at any point on the graph, clickand drag the cursor barto the point of interest, and the specific value will be displayed
above the chart.

* The chart will show the last 15 minutes of real time.

& Ifa unitis changed (such as changing from mBar to Pa on a vacuum stage) the chart will reset.

s Right clickingon the chart will bring up an option to clearit.

“LINK” #ic%8 /i & ¥ 2 &7 Real time chart > ¥ © & 77 pFRF 4 2 iﬁﬂz#ﬂiﬁl 4
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Data Sampling Options

To change settings regarding the way data is recorded and saved in LINK, click on the 'Sampling'tab at the top of the main control screen.

Control)/Sampling ]/Notes i Microscope ]/Objectives | -

M Change the way that data is sampled

Daata file sampling options

Data sampling rate

@ Normal data un Record ROI Image Intensity
Show Profile Review Dialog

Data file image options

Image file format: JPEG ~

Image quaility {20=min 100=max) |75

ey ehk B3k 7 2 fData Sampling OptionAZdh & o
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Saving a data file

When a profile is completed, LINK will automatically save the resulting data to a file, and will pop up with a confirmation dialogue showing the file
name and path ofthe saved data file. To modify the file naming options, see Sample Notes.

Datz File Save (=

& The recorded data will be stored infile:
CiyUsersdohnHart DocumentsLinkamt LINK, DataFiles\ Unknown
campls 22-02-16 12-46-50-71.1df

FEERRBAEE DB HR

Opening and annotating a data file

Opening a data file

To open a previously saved data file, click on 'File' = 'Open’ > 'Data file [.Idf])'

| File | Connect Camera Help
| open | Image file
Save » | Data file (.Idf)
Convert  » Movie
Import > Profile file (1pf)
T;mr; = 2 Microscaope file (Imf)
TempB 2 TASC data file (.Idf)

Note: Saved data file can also be opened by double clicking on them in Windows explorer or by 'dragging and dropping’ the file into LINK. A data file
will also be opened automatically immediately after it is first saved.

TALYITET Einrglicie] H-02-10 3838 43R 1 i
a1
fone w
| X ]
L
e= A m1
ol
faumn
| ez 2
tom ' 1
I an
| - Lt
v 5 ! E ST ] R
? EofamE  lam i
r £-57 a3 L T
I A
fom i
I n
fas § o
I i (2.
am
L 130
aE a
il i
I amn
In'.n 4L
axs
] ' i 13 0 1] W
Twalieci

Data file from a TST350 stage
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2. 10 157k

User LINKAM\RobertGumnay : Date D1/10/2020 12:00 ¢ Samplo Half H202 4min RT

[ Tensile cycling/
Hysteresis
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3. % (P 4)

et LINMAM\RobartGurnay | Date 0L/10/2030 15:30 | Sample Hall H202 4men BT
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TPS13A Modular Force and Temperature Control Stage setup

to notebook
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Modular Force mode temperature + humidity controls
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Product News Microscopy Light Microscopy 16 February 2022

Linkam updates humidity control
range of instruments

The RHGen relative humidity controller offers humidity control :
between 3% and 95% RH, at temperatures from ambient to 85°C.

R

(O]

—

@ LINKAMRHGEN HUMIDITY CONTROLLER

SKU:L-RH95

The RHGen Relative Humidity Controller is designed to provide environmental sample control to the
range of Linkam stages. It allows precise control of water vapor in the environment around a sample
without the need for an external dry air supply.

The smallest change in RH% can have huge implications on the characteristics of a sample and how
it behaves. When combined with a Linkam stage, or other sealed chambers, the RHGen can be used
to control the RH% between 5%-90% at temperatures from ambient to 85°C (dependent on device).

Unlike many other humidity systems, the feedback sensor is located close to the sample block,
ensuring accurate humidity control. The RHGen can be combined with light microscopy, Raman, FT-
IR and X-ray to further characterize samples.

The RHGen controller is compatible with a wide range of Linkam stages, as well as third-party

devices with sealed chambers. It is supplied with a small sealed chamber as standard, which can be $ /f/IE:E[ J‘_E_‘"T[‘WI@EIJH:L.
AR XTI ‘ﬁ‘

used with humidity validation samples.

B I e == .
The system contains a specially designed, automated recycling desiccant system which, combined -E~|‘$§ /)% E I_‘[ é % FEﬁ ’ %%@%ﬁx_ ray WI n d OW

with the ability to top up the water even during a run, allows the system to provide humidity control
for months at a time.

=1

The RHGen is now available with compatible versions of the Linkam MES, THMS600, HFS600, LTS420
stages, and more. Contact us if you need an RH compatible versicn of our stages. 1 9
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= a o Con Connect (USB)
£
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d: Disconnect ﬁ
" ; 4 2D Open @ Closed @ Moving ©
uminatior

A
2. #$fEcontroller \ —
3. #fEconnect (USB)
-~ °C fmin
Jaw Dl
) t I i dirn um um/s N
v
“Real Time [E] - » 1 1 n =
& Link — O x
File Controller amera Help Window
Control | “Sampling | Notes | -
- S
o ol the i
@ o Open © Closed ® Moving® 0.0V
Temp 2528°C
Ext'n 13331.4pm Force -0.028N
Vel 1000.0pm/s Gap 28332pm
Profie finshed 0.0a
Chn T b e 0O |rm
1.00 25.0 00: Auto =
Jaw Distance Velocity Force Move Cyde
dirn pm wmfs N type count -
SESEREEE 5 4. HEEEREL Profile finished
Real Time [ Log. . Rate Limit Time Lnp
[(Leg | |
0.0°C =C /min L homs Sp-E*Ed
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0,0000N 3 ¥
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File Controller Camera Help Window File Controller Camera Help Window File Controller Camera Help Window
“Control l Sampling } Notes ] “Control l VSampling }"Not:s ] Do "Control i Sampling } Notes ] -
d? Control the instrumentation d? Control the instrumentation d? Control the instrumentation
# ) 2 Open @ Closed® Moving® 0.0V # 4 2 Open © Closed @ Moving® 0.0V # 4 D Open © Closed ® Moving® 0.0V
Temp 25.28°C Temp 25.28°C Temp 2527°C
Ext'n 13331.4uym Force -0.028N Ext'n 13331.4um Force -0.028N Ext'n 13333.5um Force -0.030N
Vel 1000.0pm/s  Gap 28332um Vel 1000.0pm/s  Gap 28332um Vel 1000.0pm/s Gap 28334um
Profile finished 0.0A Profile finished 0.0A Profile finished 0.0A
Rate g Limit 8 &
“Cjmin 10_\;ﬁ> 3 3 8 9 o E_\m 7 8 9 .s mmsuH Fﬁ 8 9
Current : 10.00 /71—_'_‘ 4 5 6 Delete Current : 25.0 /JII]. x 4 5 B 6 Delete Current : 00:00:00 j El 5 6 Delete |
Range: 0.01->60.00 Range: -200.0-> 350.0 Range : 0:0:0 -> 999:53:59
1 2 3 1 2 3 = i 2 3 =
scjmin  °Cfh Ent 0 Ent s - Enter |
'C/min 'Cfhr er er | er |
| Real Time |Log | “"Real Time | Log | - | "Real Time | Log | -
0.0°C 0.0°C 0.0°C
a a a
[
0.0000N 0.0000N 0.0000N
g 8 g
£ b £
0.0000mm 0.0000rmm 0.0000rmm
5 5 5
2 a z
8 & 2
o I o
Time(30min) Time(30min) Time(30min)
LINK
File Controller Camera Help Window
"Control |“Sampling i Notes l -
\d? Control the instrumentation 1 ﬁ%&ﬁAd—'}:&@ %L,_‘jhﬁ
- SBEN A>T ST
4 Open © Closed® Moving® 0.0V
Temp 2527°C
Ext'n 13333.5um Force -0.030N - P
o' oo G oisoam 2. ERTEREBRIER, % OK
= = - o = R R 1R,
Profile finished 0.0A
Rate Limit Time Lnp
°C/min «C h:m:s speed o O Eva;“: S
10.00 25.0 00:00:30 Auto %{TE%
Jaw Distance  Velodty  Force Move Cyde . .
dirn ] pm/fs N type count - Review Profile X
none
w
Profile Summary:
; Sample Name: Unknown sample
T I 1 J| I | s | [57 Max profile length: 02:00:00
Estim ime: 00:00:30
Real T 1 Al -
0.0000N
I
&
&
0.0000mm
5
&
¥
]
Time(30min)
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File Controller era

Help  Window

“Control | Sampling | Notes |

File
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Help  Window
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5. BB 4 ]

'm? Control the instrumentation
* 4 o Open @ Closed® Moving® 0.0V
Temp 25.26°C
Ext'n 13333.5um Force -0.030N
Vel 1000.0pm/s Gap 28334um
Profile finished 0.0A
Rate Limit Time Lnp
°C/min « h:m:s speed o O 2:;:
10.00 25.0 00:00:30 Auto
Jaw Distance  Velodity Force Move Cyde
dim pm pmfs N type count
none
v
4 t 1 3 LI+
/"Real Time | Log | -
0.0°C
a
£
=
0.0000N
g
&
i
0.0000rmem
5
@
5
]
i}
Time(30min)

Data File Save X

The recorded data will be stored in file:
C:\Users\BL23A\Do cuments\Linkam\LINK\DataFiles\Unknown
sample 22-10-22 08-51-30-20.1df
DataPoints; 239/72000
Images: 0/72000
4

enmentsineare WK Tt insdlnkeaomm samph 72-1
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'm? Control the instrumentation
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Temp 2526°C Time 00:00:14
Ext'n 13333.5um Force -0.030N
Vel 1000.0pm/s Gap 28334um
Ramp 1in progress holding at limit 0.0A
Rate Limit Time Lnp
°C/min L h:m:s speed o O %;,1:;:
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File  Controller Help  Window
“Control |"Sampling |“Notes | -
dp Control the instrumentation
¥ 4 2 Open © Closed @ Moving® 0.0V
Temp 2525°C
Extn 13333.5um Force -0.030N
Vel 1000.0pm/s  Gap 28334pm
Profile finished 0.0A
Rate Limit Time Lnp
°Cjmin «c himis  speed o0 Evagf
10.00 25.0 00:00:30 Auto
Jaw Distance  Velocity Force Move Cyde
dirn Em um/s N type count -~
none
v
» Tt 3 B
| "Real Time | Log | v

0.0°C

Temp

0.0000N

Farce

0.0000mm
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Time(30min)

&3 Lnk
File JController Help  Window
g Disconnect 7
| tuml "} Closeds Moving s 0.0V
Temp 2525°C
Ext'n 13333.5um Force -0.030N
Vel 1000.0um/s Gap 28334pm
Profile finished 0.0A
Rate Limit Time Lnp
Cmn € hms  speed 00 i
10.00 25.0 00:00:30 Auto
Jaw Distance  Velocity Force Move Cyde
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none
v
» 1 i n e B
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a
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T
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@
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Controller "Disconnect”
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File Controller Camera Help Window

|/ “Control I 'Sampling h “Notes ‘ >
{:;} Control the instrumentation
x4 2 Open © Closed ® Moving® 0.0V
Temp 25.12°C
Ext'n -38373.8um Force 0.119N
Vel 1000 0pym/s Gap 20020um
Profile finished 0.04
Rate Limit Time Lnp
°C/min °C h:m:s speed o O Fng
50.00 o 00:30:00 Auto
Jaw Distance | Velocity Force Move Cyde
dirn pm pm/s N type count -~
20000.0 | 1000.00 goto
v L]
Move type : go to

» [t || n || | 2 *}%%ﬁﬁéﬁzﬁ 20000 Hm

Real Time | Log |

150.0°C
P RV YA =t ~ _\.EE PN
g ’ = [=9 A =
i\ SEATIRIE T A5 2 page 4
S——————————————————————_

2.6835N

-28,3874mm
&

Tirme(30min)

(54 Link

File Confroller Camera Help Window

|~ Control i 'Sampling h E‘ v
{}ﬁ Control the instrumentation
B 4 Open © Closed® Moving® 0.0V
Temp 25.12°C
Ext'n -38373.8um_Force 0.119N
B3 Lnk
File Controller Camera Help Window
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LINKAM https://www.linkam.co.uk/mfs

MFS - MODULAR FORCE STAGE

Mechanical sample characterisation with temperature and environmental
control modules

MFS on Imaging station, with a sample under tension across the 350°C
Featu res heater block.

e Compression and Tensile Force: Test the compressive and tensile
properties of your sample relative to temperature and capture high
resolution images of the structural changes.

e Multi-point bending measurements

¢ Wide range of control parameters: Speed of jaws, distance moved and
the force applied can be varied relative to temperature.

e Inter rips: The temperature can be controlled
from] <-195°C up to 350°C Hepending on heater attached. Heaters
and grips can be changed to accommodate a wide range of sample
types.

e Electrical connections: Optional electrical connections enable electrical
measurement on the sample during tensile testing.

¢ Humidity: Add the RH95 humidity unit to your system to accurately
control the relative humidity around your samples.

¢ Encoded Distance Measurement: Built in high resolution encoder
ensures precise measurement of changes in length.
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