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EEfEt}I’ PI"ECEuti’DHS Please read all the warnings!

#Flease take all necessary precautions when using our products. Also, Please review relevant

product catalog and design documents, atc.
Significances of safety precautions are categorized as follows:

Signz

/\ Danger
/\Warning
/\ Caution

Meanings
Imminently causing death or sewers injury to the user who misuses products.

Possibly causing death or severe injury to the user who misuses products.

Possibly causing personal injury or property damage if misused,
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introduction

FREESPAN™ Belt is polyurethane timing belt made by MITSUBDSHI Belting Ltd.

FREESPAN™ Belt consists of thermoplastic polyurethane and steel cords,

This belt is suitable for synchronous transportation and power transmission requiring accurate
positioning.

The tension members are parallel to each other to ensure a suitable synchronous drive, Polyurethane
also has good physical properties & good chemical resistance.

Belt Temperature range is from -30°C to +80°C.

Structure
Polyurethane. ShoreA 92 Thermoplastic Polyurethane
Tension member: finc coated stesl cords

=N B

Steel Cord Polyurethane
Tabls-1
Mechanical Characteristics Chemicals Resistance
- High Flexibility Water 0
- Length Stability Water Salt Water O
= Low Friction Acetic Acid A
Material Characteristics R
- Good Hydrolysis resistance e ——— T S
- Good Oil and Fuel resistance e X
- Goad Abrasion resistanca Alkalis Ammonia  10% Q
- Good Weather resistance Sodium Hydroxide &
Kerosens O |
Acetone | 4
Ethanol i Fal
Isopropanol i P
Solvent | Methyl Ethyl Ketone | &
Gasoline 1 A
Methylene Chioride | x|
Toluens ! £ ,
Diethyl Farmamide | X
oif | Mineral O | O
Diesal Oil | 0
Greasa Lubricating Grease | o
O 1 Good
4 1 Lirmited
x o Poaw



Standard Belt Type and Belt Order Code

Standard Line up
Talye-2
ToothProfile | Cord |  BeltType | Fabric Type | Max. Width
T5 Steel | Open-End, Joined | Tooth, Back, Tooth & Back |  150mm
TI1D Stesal | Opan-End, Joined . Tooth, Back, Tooth & Back | 150mm
ATS Steel | Open-End, Joined | Tooth, Back, Tooth & Back | 150mm
AT10 | Steel . Open-End, Joined | Tooth, Back, Tooth & Back | 1 &50mm
HTD 5M Steel | Open-End, Joined | ASK | 150mm
HTD 8M Steel | Open-End, Joined | ASK | 150mm
HTD 14M Stesal . Open-End, Joined | ASK | 115mm
Belt Order Code

00 OO=0000 = * * % — * *

Baht Length ML | Cwpen Emd
M C Jeriread
Tooth Profds Typss FT = Fabao Tooth Sida
FB : Fabric Back Side
Widthlmm) FTE : Fabric Tooth & Back Side

Example

10 T5-5000—MJ

5.000mmiSm)  Joined

TS Taoth Profils

1 Dmum ¥idth

25 AT10-100000—-FTB—ML

100 O0rmend 10m]) Open End

ATI0 Tooth Profile Fabric Tooth & Back Side

25mm Width

Focailable in any bangth (Up bo 100}



Applications

Open End Applications

Linear Guide Positioning System

Fobot for Material Handling

Automatic Door System (Elevators etc.)
Litting Machines

Conveyers of Glass Plates for Displays (TV)
Embroidery Machinas

Assembly Line for the Automotive Industry

Large Industrial Robot

8- -F ditva




Cleats Belt Applications

Packaging and Transfer Eyst-ern

Vertical Conveyer Level Conveyer Synchronous State




Design Manual

Design Conditions
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Limear Motion Belt (2 Shatts)
o

W ——

Tq

—

<.

o s T : wmu“,.‘z:‘iil
- c -
Definition
Table-3
Definition | Unit
o Acceleration 5 m/s2
Bw Belt Width | mim
Ks Safety Factor -
Zm Meshing Tooth Number | =
d___|ldier Pulley Diameter mm
dp | Pulley Pitch Diameter mm
Fp Pretension M
Fu | Peripheral Force M
Fp spec | Tooth Share Strength | nfcm
ATL  |Max Allowable Tensile Load | N
Balt Breaking Strength ' M
C Center Distance | mm
E Gravity m/s2
u Coeflicient of Friction | -
m Eamage: Maas : kg
Tg Dirive anque | Hm
n Rpm of Pulley 1/eminy
Pr Drive Power KW
FR Friction Force | M
V | Belt Speed | mis
2d Pulley Groove Mumber
Useful Formulas
e mXdpXn _ dpXn s V19100
1000x60 19100 dp
Fuxdp Tg¥n
Ta= 2000 Pr=""gs80

dp

Omega Linear Motion Belt

VX 19100
=

9550 % Pr

n



Design Procedure

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

Choice of Belt Tooth Profile
According to the Fig.-1, Select the tooth profile.
This figure is bazed on more than 12 teeth meshing.

Calculation of the Peripheral Force
In case of known Mass  Horizontal or Conveying  Fus(m> a)+{mXgx )
Vartical Fus(mX o )+{mxg)
MNote. ¢ number is shown in Table-9

d K x
In case of known drive power Fus 18.1 L{:ﬁﬂ:j} Pr

In case of known drive torque Fu=2000Tg/dp

Determination of the Belt Width
The belt width iz calculated by following formula.
Bw=(Fux Ksx 10)/(Fspec X Zm)

Fu Use above calculation result,

ks Safety factor

Zm Number of tooth meshing in drive pulley.
Zm Ixare of contact/360°

Fspec Tooth share strength (MN/cm)

Calculation of the Pre-Tension

Linear & Omega linear motion  Fp=2Fu
Conveying Fp=Fu

Checking the Allowable Tension
Ensure the maximum

Maximum allowable tension of the chosen belt > Fp/2 +(FuxKs)

Pulley Diameter and Idler Pulley Diameter check
Pulley & Idier pulleys are equal to or bigger than the minimum pulley diameter.

Elongation
Al=Fu/Max allowable tension X (4/1000)



Linear Motion Design Procedure (Example)

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STERP 7

Machine Condition

Center Distance  1000mm
Pulley Diameter  75mm
RPM 300rpm
Motor Power 1.5k'W
Fluctuating Rate Low —* 1.4

Choice of Belt Tooth Profile
According to the belt profile selection table, We can choose AT10
Because Pulley diameter is 76mm, so Z=24 (0.D=74.54)

Calculation of the Peripheral Force

¢, 19.1X1000000XPr _ 19.1x1000000% 1.5
u= dpxn 300%76.39

=1.250N

Determination of the Belt Width
Bw=(FuxKsx 10)/(FspecXxZm)

Bw= FuxKsx 10 Fu Use above calculation result
w_
FspecxZm Ks Safety factor
Zm Mumber of tooth meshing in drive pulley
B = 1250%1.4%10 =23.5mm 4m ZxXarc of contact/360

62x12 Fspac Tooth share strength (N/cm)

So, the next closest width is 25mm =+ 25AT10 is selected.

Calculation of the Pre-Tension
Fp=2 % Fu=2 X 1250=2500M

Checking the Allowable Tension
ZEAT10 Maximum allowable tension is 3610
Maximum allowable tension > Fp/2 +(Fu X Ks)=1250N+1250N X 1,4=3000N

Pulley Diameter and Idler Pulley Diameter check
Pulley & Idler pulleys are equal to, or bigger than the minimum pulley diameter.
Ld=24 = Zmin=14

Elongation
dl=Fuw/Max allowable tension > {4,/1000)
=1250N/3610N X (4/1000)=1.38mm/ 1 000mm



Calculation Parameters

Belt Tooth Profile Selection

Power (kW)
FIE =1
100 :
10
=
2k
:
o
1
a
o 1000 FODO 3000 4000 000 OO0
RPR
20 Fig-2
ATH AT10
100 HTDSM  Th0

=
o

Belt Width (mm)

o 1,040 FRE ] A U0 4 ) 5,10 RAE LAEAE] o000 2 CHE]) [RHREH E]

Peripheral Force % Ks (N)

This graph gives a indication of the belt width for each tooth profile.
Please calculate the belt width followed by calculation procedure.
*Gzraph condition is 1000mm

10



Safety Factor

oafety factor depends on the operating conditions,
Please use the following safaty factor.

Table-4
Operating Condition ' Safety Factor
Steadyload | 1.0
low | 14
Shock Load |Middie 1.7
High 2.0

Coefficient of Friction

When the supporting table is used,
Pleaze use the following Coefficient of Friction.

Jalve3
Polyurethane
Steel 0.7
Stainless 0.7
Alminium 0.4
UHMW 0.3
Teflon 0.2

11
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Tooth Profile

FREESPAN™ TS Grdeer™

Belt Characteristics
Standard Color

Polyurathane

Standard Cords
Standard Thickness

Standard Roll Length @ 100m |

Belt Options

. Whita

I Thermoplastic Polyurethane Shore A 52
+ Sand £ zincked steel cords

: 2.2mm

2.2

i i
» Joined Belt i | .
Cleats : ! AL
Fabric Type(FT, FB, FTB) |
- |

Belt Standard Width and Weight

‘Width({rnen) g | 1w | 16 |25 325 | 75 | 1w00] 10|

Weight(g/m) | 18 | 22 | 35 | 55 | 70 | no | 1es | 220 | 330 |

Tooth Share Strength

rpm 0 | 20| 40 |60 | 80 | 100|200 300400 500 750 [1000] 1500|2000 3000] 4000|5000 8000 |

Max Allowable Tension

Width{mm)

8 | w | 16| 2| 32 [s0] 7 [wo]so]

Max Allowabde Tensile Load | 278 3-24_'555_334:_”12 16ET | 3501 | 3335 | S002 |

Braaking Strength 1170 | 1365 | 2340 | 3510 | 4680 | 7020 | 10530 1404021060 |
Pulley Joined Belt
Miribmum Pulley Minimum length © 1000mm
16 Tooth Share Strength and Max allowable Tension become 50%
2 Shafts #1837 12 Teath | Joined belt is suitable for transportation,
0 Layout &327.82 18 Taeth
Inside Idlar 430 -
Outside kiier # 30 -
How to order
25 T5—100000— % * * — % *
' [
100,000mm{ 100m) ML : Open End
M Jaired
TS Toath Profis FT  Fabric Tooth Side
FB  Fabric Back Side
25 Widih FTB | Fabric Tooth & Back Side



FREESPAN" T10 s

Belt Characteristics

Standard Color . White

Polyurathane ! Thermoplastic Palyurathane Shore A 92
Standard Cords ! 5 and Z zincked steel cords

Standard Thickness '@ 4.5mm
Standard Roll Length © 100m
Belt Options « Joined Belt
Cleats
Fabric T:,-p&{F'T_ FB, FTE)

}
4,5

-— -

100 |

Belt Standard Width and Weight

|'|lﬂdr,h{m'n]- 10 | 16 | 25 | 32 | 50 | 75 | 100 | 150 |
Weight(g/m) | 45 | 72 113|1M’?ﬂ5;2’.}ﬂ 450 | 675 |

Tooth Share Strength

Fpan o | 20| 40 | 60 | 80 | 100 | 200 | 300 | 400 | 500 | 750 | 1000 1500| 2000|3000 | 4000 | SO00| BOOO |
Fpspac(MWifem)| 51 | 48 | 48 | 47 -ﬂﬁldﬁ 41 | 39 | a7 |36 |3 | 3 | @ | 25| 22| 20 (8| 14|

Max Allowable Tension

'Width{mm) J o |1 |25 |32 |07 |100] 150 |

Max Allowable Tensile Load | 638 | 1097 | 1796 | 2195 | 3591 | 6387 | 7182 .mr_?;a_l

Breaking Strength | 2940 | 4620 | 7560 | 9240 | 1512022680 | 30240 45360

Pulley Joined Belt

Minimum Py _ Minimum length @ 1000mm

3 TID . Tooth Share Strength and Max allowable Tension become 50%
2 Shafts #42.71 14 Testh | Joined belt is suitable for transportation.

0 Layout 461,81 20 Teeth

Insice Idler 60 -

o L ‘ z

How to order
25 T10—100000— * * *k — % *
100, 000rrm 100m ) ML | Open End
MU Joined
T10 Taath Prafile FT : Fabrig Toath Side
FB  Fabric Back Side
e Width FTE : Fabric Tooth & Back Sids

13



14

FREESPAN™ ATS (&eisec™

Belt Characteristics

Standard Color . White
Polyurathane I Thermoplastic Polyurethane Shore A 92
Standard Cords ! 5 and Z zincked steel cords

Standard Thickness & 2.7mm
Standard Roll Length : 100m
Belt Options . Joined Balt
Cleats
Fabsc Typ&(FT. FE, FTE)

2.7

Belt Standard Width and Weight
Widthime) | &8 | 10 | 16 |

Weight(g/m) | E..'.F‘?!?‘*.u*?“‘?ﬁ.

50 | 75 | 100 | 150 |
165 | 248 | 330 | 495

Tooth Share Strﬂngth

pm | 0 | 20| a0 | 60 | B8O | 100 | 200 | 300 | 400 | 500 | 750 [ 1000 1500|2000 | 3000 | 4000 | 5000 B000 |
FpapectMrem)] 35 | 35 | 35 | 34 [ 34 |34 |32 [ 31 | 30 | 20|27 |26 | 24 |22 |16 | 18| 16| 13|

Max Allowable Tension

Width(mm) 8 | 10| 1 |25 | 32 | 50 | 75 | 100 | 150 |

Max Aowable Tensile Load | 542 | 677 | 1083 | 1692 | 2166 | 3384 | 5077 | 6769 |10153|

[Breaking Strength _ Ezaﬂ 255{: 45&0 ?125 9120 [14250 21375 | 28500 | 42750

Pulley Joined Belt

Pdinsmiem Pulley Minimum length . 1000mm

| ATE Toeoth Share Strength and Max allowable Tension become 50%
2 Shafts & 22 64 15 Tesath Joinad belt is suitable for transportation,

Qlyowt | eso | zsTeo

Inside idier 30 -

Qutside idler | ¢ 60 o

How to order
25 AT5—100000— * * %k — % %
100, 000 mm 100m} KL ¢ Open End
W C Joinad
ATE Tooth Profile FT - Fabric Tooth Side
_ FB : Fabrig Back Side
25mm Widih FTE : Fabrz Tooth & Back Sede



FREESPAN"™ AT10 Szuiaie
Joined Belt
Belt Characteristics
Standard Color . White
Polyurathane ! Thermoplastic Palyurathane Shore A 92
Standard Cords D 5 and £ sincked steal cords
Standard Thickness ' 4.5mm |
Standard Roll Length © 100m :
Belt Options « Joined Belt |
Cleats i

}
4,5

Fabric Type(FT, FB, FTB)
i 10.0

i SN BN

Belt Standard Width and Weight

wurtm}
wum{;gnﬂ

10
60

16
.

zs'nis-n'?s.'rm'lsﬂl
160 192=3m45ﬂﬁm9m|

Tooth Share Strength

Fpan o | 20| 40 | 60 | 80 | 100 | 200 | 300 | 400 | 500 | 750 | 1000 1500| 2000|3000 | 4000 | SO00| BOO |
Fpspec(Mfem)| 74 | 72 | m1 | 71 | 70 | 69 |65 |62 |60 [ 88 | 53 | 50 | 44 | a0 | 35 | 30 | 27 | 20 |
Max Allowable Tension

'Width{mm) '_|1|:|:1E:25|3£|5-:} r5|1u4;||15|;|

|Iu:.!.!lumhhTmu|h1.ud. 1354 | 2256 | 3610 |45-1:3 | 7220 1|:|a.31.‘.| 14-H|:| 21660

Breaking Strength il 5?0{: sﬁuu 152m 1aur:-:|-|3uauc- 45&0:: ﬁuauu 91201:

Pulley Joined Belt

Minimum Py _ Minimum length . 1000mm

3 ATIO . Tooth Share Strength and Max allowable Tension become 50%
2 Shafts #4590 15 Teeth | Joinad balt is suitable for transportation,

0 Layout 47773 25 Teeth

Inside Idier #50 -

Outside idler | 5120 =

How to order

25 AT10-100000— * * * — % *

100,000mmi 1 00m} ML me End
M doined
AT 10 Tooth Profila FT : Fabriz Topth Sida

Fhmem Widih

FB : Fabric Back Side
FTB - Fabnc Tooth & Back Side

15
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FREESPAN™ HTD 5M &&eieee™"

Belt Characteristics

Standard Color . White
Polyurathane I Thermoplastic Polyurethane Shore A 92
Standard Cords : 5 and 2 zincked steel cords

Standard Thickness : 3.6mm
Standard Roll Length : 100m

|

Belt Options . Joined Balt i I

Cleats | o

[} - [ar]
I | i

Belt Standard Width and Weight

Width{mm) | 10 | 15 | 25 | 50 | 75 | 100 | 150 |

Weight(g/m) | 41 | 62 | 103 | 205 | 308 | 410 | 615 |

Tooth Share Strength

rpem 0 | 20| a0 | &0 gu_FmHm'auu 400 | 500 | 1000|1500 | 2000 | 3000 | 4000 | S000 | BOOO

FpepeciM/em)] 37 | 36 | 36 [ 35 [ 35 |34 (33 |3 |20 |20 |26 |24 [22 [ o[ 7] 1e] 12

Max Allowable Tension

Width(mm} w | 15 | 25 | 50 | 75 [ o0 [ 150 |

Max Allowabls Tensile Load | 1031 | 1620 2651 53011-?552 10602 15903|

B_r_::li_:_lng Strength 434@ 6620 |_|1e_5'._q 2_2_32_:3 33480 | Msml_e_w?sm

Pulley Joined Belt

Minemiem Pulleay Minimum length . 1000mm

| HTD 58 Tooth Share Strength and Max allowable Tension become 50%

2 Shafts | #2228 14 Teath Joinad belt is suitable for transportation,

0 Layout | #3023 20 Testh

Inside idler #50 -

Outside idler | 450 =

How to order
25 HTD 5M—100000— * *

100,000 w1 006m)

HTD 5M Taath Prafile ML : Opan End
MJ : Jeined
25men Width



FREESPAN™ HTD 8M Sedse™

Belt Characteristics

Standard Color D White

Polyurethane - Thermoplastic Polyurethane Shore A 92
Standard Cords : S and Z zincked steel cords

Standard Thickness '@ 5.6mm

Standard Roll Length © 100m

Belt Options I Joined Belt
Cleats

3.4
5.6

80 |

-

Belt Standard Width and Weight

Width(mm} | 10 [ 15 [ 20 [ 20 [ s0 [ ss | 100 | 150 |
|

Weight(gim) | 59 | 8s | 118 | 177 | 295 | 502 | 580 | B85

Tooth Share Strength
rm FREN '-mrﬁa_:r o | 100 | 200 | 300 | 400 | 500 |1000]1500] 2000] 3000] 4000 5000
FpspecMiem)| 74 | 72 | 71 | 70 I 52]59=;|:r_¢3 43 [ 39 [ 33| 28 25|

Max Allowable Tension

Width{mm) w | 15| 20 | 30 | 50 | 8 | 100 150
Max Allowable Tensile Load | 1354 | 2266 | 2708 | 4513 | 7220 (12184 | 14440 | 21660
Breaking Strength 5700 | 9500 | 11400 | 19000 | 30400 51300 | 60800 91200
Pulley Joined Belt
Mimimum Pulley Minimum length © 1000mm
HTD BM Tooth Share Strength and Max allowable Tension become 50%
2 Shafts 450,93 20 Teeth Joined belt is suitable for transportation,
0 Layout #7639 30 Teoth |
Inside Idler $50 -
(Outside idler | ¢ 170 -

How to order
20 HTD 8M-=100000-— * *

100,000mmi 1 00m)

HTD 8M Tooth Prodile ML ° Open End
ML 2 Joined
2rram Width



FREESPAN™ HTD 14M i

Belt Characteristics

Standard Color . White
Polyurathane I Thermoplastic Polyurethane Shore A 92
Standard Cords : 5 and Z zincked steel cords

Standard Thickness @ 10.0mm

Standard Roll Length @ 50m

Belt Options . Joined Balt
Cleats

Belt Standard Width and Weight

"lﬁnl'thin'_lrrl_]_-ﬂfx:dﬁiﬁﬁiaﬁ-imulﬂﬁi

Weight(g/m) | 268 | 428 | 569 | 910 | 1,070 | 1.231 |

Tooth Share Strength

Tpm 0 | 20 | 40 | 60 | 80 | 100 | 200 | 300 | 400 | 500 | 1000|1500 2000|3000 | 2000
Fp spaciM/em)| 130 | 128 | 126 | 123 [122 [120 [ 110 (104 | 99 | 95 | 78 | 67 | 59 | a7 [ 38 |

Max Allowable Tansinn

Width{mrm) 55 | 85 | w0 | 15 |

Max Allowable Tensile Load 5?52 sn:aa 12326 | 18900 | 23008 EEEBEJ

Breaking Strength | mau HEDB-D | ﬁ1EH:I'D ?aam J_asaa{: 110720 |

Pulley Joined Belt

Pdinsmiem Pulley Minimum length . 1000mm

: iE| HTD 14M Tooth Share Strength and Max allowable Tension become 50%
;z_usﬂ.ﬂ; ___ #124.77 28 Teath Joinad belt is suitable for transportation,

0 Layout | & 12477 28 Testh

Inside Idler | #120 -

Outside ldier j_ mu:r -

How to order
25 HTD 14M-—100000— * *
100.000mm{100m)
HTD 1484 Toakh Profile :_I; Tﬁ:ﬂEr‘rﬂ

25men Width



Profile (Cleats)

Freespan belt can be welded variously shaped Cleats on the Belt,

Cleats Material
Thermoplastic Polyursthane Shore A 92

Standard Rectangle Cleats

Thickness of cleats is availabla from Z2mm to 10mm
Height of the cleats iz available from 20mm to S0mm

Position of the Cleats
Wea recommeand that Cleats should be mounted owver the tooth position.
This position gives the better flexibility.

Cleats over the tooth position Cazats not ower the toath

AT TG

Tolerance of the Cleats

(Cleats thickness Tolerance | + U-E_rnm
Cleats Height Tolerance  £0.5mm
Tolerance of the position | £0,5mm

. = 250mm + 0.5mm
P: fm:;i;m 250mm= S500mm | £1.0mm
| 500mm < |+ 2.0mm
[ .
5 t 205
i
i tﬂ.ﬁ]
Burr at welded Cleats

When the cleats are welded on the belt, The Burr tend to occurs at root of the Claats,

If this burr interfere the function, please request us to remove the burr.

Burr

19



Molded Cleats
We can produce the special cleats as follows.
If you need special cleats, please contact us.

UOETO 10N 202U (1811838



