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1 Before You Start

1.3

5 5% >
P >
7.3.1°¢ 7z
60°C
Factory Reset Sequence
12 <<
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Hart Scientific Authorized Service Centers

Please contact one of the following authorized Service Centers to coordinate service on
your Hart product:

Hart Scientific, Inc.

799 E. Utah Valley Drive
American Fork, UT 84003-9775
USA

Phone: +1.801.763.1600
Telefax: +1.801.763.1010
E-mail: support@hartscientific.com

Hart Scientific




Fluke Nederland B.V.
Customer Support Services
Science Park Eindhoven 5108
5692 EC Son
NETHERLANDS

Phone: +31-402-675300
Telefax: +31-402-675321
E-mail: ServiceDesk@fluke.nl

Fluke Int'l Corporation
Service Center — Instrimpex
Room 2301 Sciteck Tower
22 Jianguomenwai Dajie
Chao Yang District

Beijing 100004, PRC
CHINA

Phone: +86-10-6-512-3436
Telefax: +86-10-6-512-3437
E-mail: xingye. han@fluke.com.cn

Fluke South East Asia Pte Ltd.
Fluke ASEAN Regional Office
Service Center

83 Clemenceau Avenue
#15-15/06 Ue Square

239920

SINGAPORE

Phone: +65-737-2922
Telefax: +65-737-5155
E-mail: antng@singa.fluke.com

When contacting these Service Centers for support, please have the following information
available:

Model Number

Serial Number

6331 5
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Voltage

Complete description of the problem
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Hart Scientific Model 6331

8 LED
RS 232 IEEE-488
6331 6331
35°C 300°C
6331
RS-232 IEEE-488
8

°C °F






6331

35°C 300°C
(2 sigma) 100°C (0il 5012) +0.007°C
200°C (0il 5017) +0.010°C
300°C (0il 5017) +0.015°C
100°C (0il 5012) +0.007°C
200°C (0il 5017) +0.017°C
300°C (0il 5017) +0.025°C
+( 140 , 35°C 300°C (0il 5017)
)

900 , 300°C 100°C (0il 5017)

15-20

0.01°C; , 0.00018°C

0.01°C

+/°C

+0.01°C

700 Watts

900 Watts

Access Opening 6.8"x4.7" (172 x 119 mm)

18" (457 mm)

19" (482 mm)

304

115 VAC (£10%), 50/60 Hz, 14.8 Amps [230 VAC (£10%),
50/60 Hz, 3.5 Amps], 1700 W

4.2 gallons (15.9 liters)

90 1b. (41 kg)

14" Wx 31" D x 42" H (356 x 788 x 1067 mm),
37" (940 mm)

OVERVOLTAGE (Installation) CATEGORY II, pollution
Degree 2 per [EC 1010-1




1 Before You Start

RS-232 IEEE-488

o 1ISV( 2300)

3.2
5—40°C (41-104°F)
3i°C 80% 40°C 50%
75kPa - 106kPa
+ 10%
2,000

3.3

Hart Scientific, Inc. (Hart)

Hart

Hart Hart
Hart Hart
Hart
Hart 1.3

THE FOREGOING WARRANTY IS PURCHASER’S SOLE AND EXCLUSIVE REMEDY
AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OR
MECHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE OR USE. HART
SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES OR LOSS WHETHER IN CONTRACT, TORT, OR
OTHERWISE.

10 Hart Scientific




6331

11






8 cc >

4.1

6331

RS-232

9930 Interface-it

2019-DCB Kit LIG
2069 Scope LIG
Hart
5 1.3

6331




1 Before You Start
4.2
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1 Before You Start

531

1/8 inch x 1 inch 3mmx 25.5 mm
6 2

Wl (aster Slots

5.3.2

1/4 inch x 1 1/4 inch ( 6.5 mm x 32 mm)

6 2

20 Hart Scientific
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Hart Scientific
uur

6.3

24
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3 ) LED
2) 3) 4) )

°C °F
900

>

Auto

SET DOWN UP  EXIT

A brief description of the functions of the buttons follows:

SET -
DOWN —
UP -
EXIT - EXIT
LED
7.2

6331 25
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IEEE-4888
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8.1.2

6331

10 50
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1 Before You Start

8.1.3

8.14

8.15

30

7.3.1°< 7z
Hes >
cm/cm/°C
1.8 °F
Dg = Ds[K(Tg-Tg)+1]
Ds =Dy / [K(TeTg)+1] Dy =

0.5

0.8

Hart Scientific




Dow Corning 710 25 300°C
9.2
710 2 K=0.00077 inch/inch/°C
Tr = 300°C
Ts=25°C
Dp=29.2

Dg = 9.2/[0.00077 (300-25) + 1] = 7.59 inches
Ds = 9.2/[0.00077 (300-25) + 1] = 7.59

8.1.6

8.1.7

8.1.8

6331

31



1 Before You Start

8.1.9

8.1.10

8.1.10.1

0°C 100°C

8.1.10.2

32 Hart Scientific




8.1.10.3

8.1.10.4

8.1.11

8.1.11.1

6331

36

7.3.1°%

37

>
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1 Before You Start

2
Lower Upper Flash Viscosity Specific Specific Heat  Thermal Thermal Resistivity
(# = Hart Temperature  Temperature  Point (centistokes) Gravity (cal/g/°C) Conductivity  Expansion (10”7 Q-cm)
Part No.) Limit Limit (cal/g/°C) (cal/g/°C)
* * (cal/g/°C) 2
(callePC)  (eaigrcy (107 $2em)
0.8 —100°C (v)**  70°C (e) NONE 5.7@-50°C  1.71 @40°C 0.2 0.0004 0.0011
#5019 0.8 @ 40°C
0.5 @ 70°C
—96°C (fir) 10°C (fl,cc) 12°C 1.3@-35°C  0810@0°C 0.6 0.0005 @ 0.0014 @
0.66 @ 0°C 0.792 @ 20°C 20°C 25°C
0.45 @ 20°C
0°C (fr) 95°C (b) NONE 1@ 25°C 1.00 1.00 0.0014 0.0002 @
0.4 @ 75°C 25°C
—50% —30°C (fr) 90°C (b) NONE 7@0°C2@ 105 0.8 @ 0°C 0.001
#5020 50°C 0.7 @
100°C
No.7 10°C (v) 166°C (fl) 168°C 15@75°C 0.87@25°C 0.48@25°C 0.00025@25° 0.0007@50°C 5@25°C
#5011 S@li25°C 0.84@75°C 0.53@75°C Cc
0.81@125°C  0.57@125°C
—40°C (v)**  130°C (fl, cc) 133°C S@25°C 0.92@25°C 0.4 0.00028@25°  0.00105 1000@25°C
Type 200.05 c 10@150°C
#5010
=30°C (v)**  209°C (fl, cc) 211°C 10@25°C 0.934@25°C  0.43@40°C 0.00032@25° 0.00108 1000@25°C
Type 200.10 3@135°C 0.45@100°C C 50@150°C
#5012 0.482@200°C
10°C (v) 230°C (fl, cc) 232°C 20@25°C 0.949@25°C  0.370@40°C  0.00034@25° 0.00107 1000@25°C
Type 200.20 0.393@100°C C 50@150°C
#5013 0.420@200°C
30°C (v) 278°C (fl, cc)  280°C 50@25°C 0.96@25°C 0.4 0.00037@25° 0.00104 1000@25°C
Type 200.50 c 50@150°C
#5014
70°C (v) 230°C (fl, cc) 232°C 50@70°C 1.07@25°C 0.358@40°C  0.00035@25° 0.00075 100@25°C
Type 550 300°C (fl, oc) 10@104°C 0.386@100°C C I@150°C
#5016 0.433@200°C
80°C (v) 300°C (fl, oc) 302°C 50@80°C 1.11@25°C 0.363@40°C  0.00035@25° 0.00077 100@25°C
Type 710 7@204°C 0.454@100°C C 1@150°C
#5017 0.505@200°C
66°C (v) 313°C (fl, oc) 315°C 50@66°C 0.96@25°C 0.34@100°C  0.0003 0.00095 100@25°C
Type 210-H 14@204°C I@150°C
180°C (fr) 550°C NONE 34@i50°C 2.0@150°C 0.33 0.0014 0.00041 1.7.C2 Jems
#5001 6.5@300°C 1.9@300°C
2.4@500°C 1.7@500°C
* b- e— M- fr— V- — oc = cc=
3k
MSDS
8.1.11.2
34 Hart Scientific
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1 Before You Start

8.1.8*

>

8.2 Stirring

Stirring of the bath fluid is very important for stable temperature control. The fluid must
be mixed well for good temperature uniformity and fast controller response. The stirrer is
precisely adjusted for optimum performance.

8.3

3.1

cc >

ON 1
LED

36 Hart Scientific




8.4
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8.5
Hart Scientific /
LED
RS-232
IEEE-488 GPIB 9 =
[/ 77
10 15
0.5°C
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LED
IEEE-488
42 5
9.1
LED
c5.00 €
““EXIT >~
9.2
cutout
1
cCu E Ou E |
““cutout 77 ““SET”~

SI:I

6331 39



1 Before You Start

INRRY 335 SENTR 353K PINVHD LON 00

hijes gt

e T

| e
SED0M DALY FUMITION S
*
[T
[ ]
Wepartitad Berd
[ ]
Sl ke .
[ ]
{onfiguretion M
[=a ]

Diphy
Temperatuse

Hart Scientific
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9.3

93.1

6331

rESEE P

L Ak

SI:I

25.00 [
B
R

““UP’” *““DOWN~~

cpyIT 7
““cutout 77

(1) 2) ()
““SET*~?
1 25.0°C

41



1 Before You Start

4. 40.0
4 40.0°C
S
Sk
9.3.2
““SET>”
L 40.00
°C 4
““EXIT*~
““UP”” ““DONW?>~
up
 42.50
““SET~>~
““EXIT >~
'SI:
9.3.3
0.01°C
8
““SET>” 6
5
! D.00000
““UP~” ““DOWN >~
D

42 Hart Scientific




““EXIT >~

94

941

<P 77 <<DOWN””

““SET*“*

94.2

2.5°C/min
/

Sr=0.0100

6331

°C/min

““SET>”

0.001

5.0 °C/min

43



1 Before You Start

9.5

44

4

“<UP*” <<DOWN?”

c<qpT7*

°C

““SET”~
<egpT7”

¢5.00 [

I, 250
| 25.0
0.00000
Un=C_ |

““UP~” *““DOWN~~

nz F

°F

Hart Scientific




L Ak

9.6

<<gET 77 <<yp 7

Y Ak

9.6.1

““UP~” <““DOWN~~ 2 8

“<SET 77 “<<pXIT <<

6331
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1 Before You Start

9.6.2

c<qpT 77

EXITI

9.6.3

“<UP** “<DOWN?”

46

““EXIT >~

Hart Scientific




9.6.4

1l n
1
2
3
4
3
i PF=|
<UPTT <DOWN
o
““SET*~
’St I
Enter program menu
9.6.5
GO
OFF
Pr=0FF i

““UP”” ““DOWN~~

Pr=zCLont l

Y Ak

6331

Cont

47



1 Before You Start

9.7
0.8
L2 Pct ]
““EXIT”~
'Eﬂl
9.9

100%

48

““SET>> <““EXIT>”

#1%
““SET>7 ““EXIT*~

““SET*”

Hart Scientific




6
Proportional Bond too Naorrow Proportional Band too Wide

Optimum Propartional Band
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1 Before You Start

4
30.0°C 0.2°C #0.003°C
60.0°C 0.2°C 2#0.003°C

50% 35.0°C 0.05°C #0.001°C
50% 60.0°C 0.05°C #0.001°C
50% 100.0°C 0.1°C #0.007°C

200.10 35.0°C 0.6°C 2#0.004°C

200.10 60.0°C 0.6°C 2#0.004°C

200.10 100°C 0.6°C #0.005°C

710 200°C 0.4°C +0.01°C

“<SET?7  <<EXIT””
oy

Pb=0.101C i

“<UP*” <<DOWN?”

DOWMN I

 Pb-0.060C |

““SET>” ““EXIT >~

50 Hart Scientific




9.10

6331

10

““Cut-out®”

oy At
“<qET7”

<<pXIT?”

51



1 Before You Start

“<UP*” <<DOWN?”

DA I

“<pXIT

9.11

ceqpT 7>
ceqpT 7>
IEEE-488
cegpT 7>

9.12

PrObE |

““SET>”

cc EZ ]

““SET””
““DOWN *~
““EXIT *~

52

““COnFIG~~

““UP”” ““DOWN~~”

RO ALPHA
11

L
“<ET 77

Hart Scientific




9.12.1 RO
0°C 100.000 ohm
9.12.2 ALPHA
0 100°C 0.00385°C"!
9.13

The operating parameters menu is indicated by,

PR '

<<p 7>

9.131

CkEo=zAuko

H
H i
................................ 4

<<yp > “<ET 77

| (FozrSE |

9.13.2

““Boost Heater >~

auto
5°C

6331



1 Before You Start

“<UP*” <<DOWN?”

9.14
RS-232
........ 2ECIAL 1 peos
9.14.1
BRUD |
““SET””
| 1200 |
54

“<gET 77

Hart Scientific




9.14.2

9.14.3

6331

oy At

““UP~” ““DOWN?>”

dUP=FULL

................................ i)

.
H
1
H

““UP”>” ““DOWN~~

P -

i JUP=HALF |

9

300 600 1200 2400 BAUD

“<pYIT??
5
0
““SET”>?
““SET””

“<yp >

55



1 Before You Start

off

IEEE-488

9.14.4
on
LF, ASCII 10
.............. LF o
“UP** “DOWN>* PO—
| LF= OFF |
9.15 IEEE-488
IEEE-488 GPIB
.3 — ! IEEE-488
PO
9.15.1 Address
IEEE-488
i_AddrES5 i JEEE-488
IEEE-488
“<Up*” ““DOWN’” “<SET””
i Rdd= 15 b rp s
56

Hart Scientific




9.15.2
— T
R — 4 JEEE-488
D
B
9.16
CTO C0 CG H
L
L CAL ]
5 cepr e
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1 Before You Start

9.16.1 CTO
CTO
6331
9.16.2 CO CG
“- 7 RO ALPHA
9.16.3 H L

58

310

11
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10

10.1

10.1.1

10.1.2

6331

Digital Communication Interface

Serial Communications

Wiring

Insirument Computer (DTE)

Connector Connector

(DB 9-Pin) (DB 9-Pin)
INC » —= 1DCD
2RxD 2RxD
3TeD S 3T
4NC - = 4 DIR
5GND 5GND
GNC = = DSR
TRTS TRTS
8c1s8 8(C1s
9NC = * 9NC
Instrument Computer (DTE)
Connector Connector
(DB 9-Pin) (DB 25-Pin)
INC »
2RxD 2TxD
3D 3RxD
4NC = 4RTS
5GND 5CTS
6NC » 6DSR
7RTS 7GND
8CT8 t: 8DCD
9NC » 20DTR

Figure 7 Serial Communications Cable Wiring

Setup

10

59



1 Before You Start

10.1.2.1

10.1.2.2

10.1.2.3

10.1.2.4

10.1.3

60

Baud Rate

Sample Period

Duplex Mode

Linefeed

Serial Operation

Hart Scientific




10.2

10.2.1

10.2.1.1

10.2.1.2

10.2.2

6331

IEEE-488 Communication (optional)

Setup

Address

Transmission Termination

Operation

10

61



1 Before You Start

10.3 Interface Commands

62 Hart Scientific
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Table 5

Interface Command Summary

10
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1 Before You Start

Table 5

64

Interface Command Summary continued
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Table 5

Interface Command Summary continued

10
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11

111

11.2

11.3

6331

100

50°C

RO  ALPHA
RO ALPHA
40 160°C
120°C 75 125°C
#0.01°C #0.05°C
1
erry t;=50°C
—-0.3°C
ty
150°C
+0.1°C
RO  ALPHA
RO  ALPHA
t ty err; and erry

11

0.02°C
150°C
20.03°C 80°C
15
49.7°C
150.1°C
RO ALPHA
Ro ALPHA
67



1 Before You Start

RO = ["”'H L O s Ar prA + I}RD

rﬂ_f;_

, |1+ ALPHA t)err, —(1+ ALPHA t, Jerr
ALPHA = wlern, —( L)erry +1[|ALPHA
fH - ‘f;_
RO ALPHA 100.000 0.0038500 t; ty err;,  erry
RO’ ALPHA’ 100.193 0.0038272
RO ALPHA 1 ty
11.4
75 125°C
RO ALPHA 100.000 0.0038500 80.00
120.00°C 79.843 119.914°C 8

68 Hart Scientific




11

RO = 100.000
ALPHA = 0.0038500
t, = 80.00°C
1= 79.843°C
ty = 120.00°C
t=119.914°C

errp = 79.843 - 80.00°C = -0.157°C
erry =119.914 - 120.00°C = -0.086°C
RO":

RO’ = [(— 0.086) x 80.0 — (- 0157) x 1200

0.00385 +1 }100.000 =100115
1200 - 800

ALPHA’:

(1+ 0.00385 % 120.0)(— 0.157) — (14 0.00385 x 80.0)(— 0.086) e
120.0 —80.0

ALPHA" = { }0.00385 =0.0038387

6331 69
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6331

409"

12

MSDS

71



1 Before You Start

Hart

Hart
1.3

9.10

72

1.3
Hart
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13.2.1 EMC Directive
EMC IEC 61326-1 Electrical equipment for
measurement, control and laboratory use — EMC requirements (1998)
IEC 61326-1
RS-232
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13.2.11

Radiated RF (IEC 61000-4-3)
(IEC 61000-4-11) B Electrostatic Discharge (ESD,
IEC 61000-4-2) C ESD

13.2.1.2

13.2.2

(73/23/EEC) Hart Scientific IEC
1010-1 (EN 61010-1) IEC 1010-2-010 (EN 61010-2-010)
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