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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
HOLLOW METALLIC WAVEGUIDES –  

 
Part 4:  Relevant specifications  for circu lar waveguides  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  comm i ttees;  any I EC  National  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.  

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cati on  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Comm i ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.  

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ibi l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC  601 53-4  has  been  prepared  by subcommittee  46F:  RF  and  
m icrowave pass ive  componen ts,  of I EC techn ical  comm ittee  TC: 46:  Cables,  wi res,  
wavegu ides,  RF  connectors,  RF  and  m icrowave pass ive  components  and  accessories.  

Th is  th i rd  ed i tion  cancels  and  replaces  the  second  ed i tion  publ ished  i n  1 973-1 .  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s i gn i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  Expand  and  revise  the  operation  frequency range  for wavegu ides;  

b)  Revise  the  a l l owance  of aperture  d imensions;  

c)  Revise  the  test  method  for aperture  d imensions;  

d )  Revise  the  equation  of attenuation .  
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The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

CDV Report  on  voti ng  

46F/344/CDV 46F/356/RVC  

 

Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part 2 .  

A l i st of a l l  the  parts  i n  the  I EC 601 53  series ,  publ i shed  under the  general  ti tl e  Hollow metallic 
waveguides ,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

 

A b i l ingual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  wh ich  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document using  a  
colour printer.  
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HOLLOW METALLIC WAVEGUIDES –  
 

Part 4:  Relevant specifications  for circu lar waveguides  
 
 
 

1  Scope 

This  part of I EC 601 53  speci fies  s tra ight hol l ow metal l ic tub ing  of ci rcu lar wavegu ides  for use  
as  wavegu ides  i n  e lectron ic equ ipment.  

The  a im  of th is  recommendation  is  to  speci fy for hol low metal l ic  wavegu ides:  

a)  the  detai ls  necessary to  ensure  compatib i l i ty and ,  as  far as  essential ,  i n terchangeabi l i ty;  

b)  test methods;  

c)  un i form  requ i rements  for the  e lectrical  and  mechan ical  properties.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60050-726: 1 982,  International Electrotechnical Vocabulary.  Transmission lines and 
waveguides  

I EC 60261 ,  Sealing test for pressurized waveguide tubing and assemblies  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  in  I EC  60050-726: 1 982  
apply.  

I SO and  I EC main tain  term inolog ical  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp: //www.electroped ia .org /  

•  I SO  On l ine  browsing  p latform :  avai l ab le  at h ttp: //www. iso.org/obp  

4 General  

4.1  Standardized  types  

The series  of ci rcu lar wavegu ides  covered  by th is  publ ication  are  shown  i n  Tables  1  and  2 .  
The  preferred  types  are  shown  in  Table  2 .  As  i t  m ight  be  des i rable  to  use  ci rcu lar wavegu ides  
of in termed iate  s i zes,  Table  3  has  been  added  in  wh ich  the  l atter types  are  i ncluded .  

4.2  Type designation  

For these  wavegu ides,  the  type  des ignation  comprises:  

•  The  code:  601 53  I EC-C  

•  A number characterizing  a  particu lar s i ze  of wavegu ide.   Th is  number expresses  
‘approximatel y i n  mu l tip les  of 1 00  MHz the  geometric mean  frequency i n  the  H 1 1  (TE 1 1 )  

mode.  

4.3  Frequency range  

I n  Table  2 ,  the  cu t-off frequencies  are  shown  for the  fo l lowing  modes:  

TE1 1 ,  TM01 ,  TE21 ,  TE01  and  TE02 .  

http://www.iso.org/obp
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5 Mechanical  requirements  

5.1  General  

I t  shou ld  be  noted  that  no  recommendations  are  made  for the  materia ls  to  be  used  for 
wavegu ides.  The  choice  of materia l  must  be  agreed  between  customer and  manufacturer.  

5.2  Dimensions  

5.2. 1  Basic  d iameter and  deviations  

The basic  d iameters  ( i nner d iameters)  and  the  deviations  are  speci fi ed  i n  Table  1 .  



I EC 601 53-4: 201 7  © I EC  201 7  – 7  –  

Table  1  – Basic  d iameter and  deviations  

 

 

Dimensions in  millimetres

Type

designation TE11 TM01 TE21 TE01 TE02

60153 I EC

C   3.3 0.27 0.35 0.45 0.56 1.03 647.90 0.64 0.325 0.0007 0.00084 0.00077 0.00102

C   4 0.32 0.41 0.53 0.66 1.21 553.49 0.56 0.38 0.0009 0.0011 0.0010 0.00129

C   4.5 0.37 0.48 0.62 0.77 1.42 472.85 0.48 0.446 0.0011 0.0013 0.0012 0.0016

C   5.3 0.43 0.57 0.72 0.90 1.66 403.94 0.41 0.522 0.0014 0.0017 0.0015 0.0021

C   6.2 0.51 0.66 0.84 1.06 1.94 345.06 0.36 0.611 0.0017 0.0021 0.0020 0.0026

C   7 0.60 0.78 0.99 1.24 2.27 294.79 0.30 0.715 0.0022 0.0027 0.0025 0.0033

C   8 0.70 0.91 1.16 1.45 2.66 251.84 0.25 0.838 0.0028 0.0034 0.0031 0.0042

C  10 0.82 1.07 1.35 1.70 3.11 215.14 0.22 0.98 0.0035 0.0044 0.0040 0.0053

C  12 0.96 1.25 1.59 1.99 3.64 183.77 0.18 1.147 0.0045 0.0055 0.0051 0.0067

C  14 1.12 1.46 1.86 2.33 4.26 157.00 0.16 1.343 0.0056 0.0070 0.0064 0.0085

C  16 1.31 1.71 2.17 2.73 4.99 134.11 0.13 1.572 0.007 0.0089 0.0081 0.0108

C  18 1.53 2.00 2.54 3.19 5.84 114.58 0.11 3.3 121.21 0.13 1.8410 0.009 0.011 0.010 0.0136

C  22 1.79 2.34 2.98 3.74 6.84 97.87 0.10 3.3 104.50 0.10 2.1540 0.011 0.014 0.013 0.017

C  25 2.10 2.74 3.49 4.37 8.01 83.617 0.081 3.3 90.20 0.10 2.5210 0.015 0.018 0.016 0.022

C  30 2.46 3.21 4.08 5.12 9.37 71.425 0.071 3.3 78.029 0.089 2.9520 0.018 0.023 0.021 0.028

C  35 2.88 3.76 4.77 5.99 11.00 61.036 0.061 3.3 67.640 0.089 3.4550 0.023 0.029 0.026 0.035

.

C  40 3.38 4.41 5.61 7.03 12.90 51.994 0.051 2.5 57.074 0.089 4.0560 0.030 0.037 0.034 0.045

C  48 3.95 5.16 6.56 8.23 15.10 44.450 0.043 2.5 49.530 0.076 4.7440 0.037 0.046 0.042 0.056

C  56 4.61 6.02 7.65 9.60 17.60 38.100 0.038 2.0 42.164 0.076 5.5340 0.047 0.059 0.053 0.071

C  65 5.40 7.05 8.96 11.20 20.60 32.537 0.033 2.0 36.601 0.076 6.4800 0.060 0.074 0.068 0.090

C  76 6.32 8.26 10.50 13.20 24.10 27.788 0.028 1.7 31.090 0.076 7.5880 0.08 0.094 0.086 0.114

C  89 7.37 9.63 12.20 15.30 28.10 23.825 0.023 1.7 27.127 0.064 8.8500 0.10 0.12 0.11 0.144

C 104 8.68 11.30 14.40 18.10 33.10 20.244 0.020 1.3 22.784 0.064 10.42 0.12 0.15 0.14 0.18

C 120 10.00 13.10 16.70 20.90 38.30 17.475 0.018 1.3 20.015 0.064 12.07 0.15 0.19 0.17 0.23

C 140 11.60 15.20 19.30 24.20 44.40 17.628 0.015 1.0 17.120 0.051 13.98 0.11 0.13 0.12 0.16

C 165 13.80 18.10 22.90 28.80 52.70 12.700 0.013 1.0 14.732 0.051 16.61 0.25 0.30 0.28 0.37

C 190 15.80 20.60 26.20 32.90 60.20 11.125 0.010 1.0 13.106 0.051 18.95 0.30 0.37 0.34 0.45

C 220 18.40 24.10 30.60 38.40 70.30 9.525 0.010 0.76 11.049 0.051 22.14 0.38 0.47 0.43 0.57

C 255 21.10 27.50 35.00 43.90 80.40 8.3312 0.0076 0.76 9.855 0.051 25.31 0.46 0.57 0.52 0.69

C 290 24.60 32.20 40.80 51.20 93.80 7.1374 0.0076 0.76 8.661 0.051 29.54 0.58 0.72 0.66 0.88

C 330 27.70 36.10 45.90 57.60 105.00 6.3500 0.0076 0.51 7.366 0.051 33.20 0.7 0.86 0.79 1.04

C 380 31.60 41.30 52.40 65.70 120.00 5.5626 0.0076 0.51 6.579 0.051 37.91 0.8 1.0 0.96 1.27

C 430 36.80 48.10 61.00 76.60 140.00 4.7752 0.0076 0.51 5.791 0.051 44.16 1.1 1.3 1.2 1.6

C 495 40.20 52.50 66.70 83.70 153.00 4.3688 0.0076 0.51 5.385 0.051 48.26 1.2 1.5 1.4 1.8

C 580 49.10 64.10 81.40 102.00 187.00 3.5814 0.0076 0.51 4.597 0.051 58.88 1.6 2.0 1.9 2.5

C 660 55.30 72.30 91.80 115.00 211.00 3.1750 0.0076 0.38 3.937 0.051 66.41 2.0 2.4 2.2 3.0

C 765 63.50 82.90 105.00 132.00 242.00 2.7686 0.0076 0.38 3.531 0.051 76.15 2.4 3.0 2.7 3.6

C 890 73.60 96.10 122.00 153.00 280.00 2.3876 0.0076 0.38 3.150 0.051 88.30 3.0 3.7 3.4 4.5

C1040 86.8 113 144 181 331 2.0244 0.0076 104.16 3.9 4.8 4.4 5.8

C1650 100 131 167 209 383 1.7475 0.0076 120 4.9 6.1 5.5 7.4

C 1400 116 152 193 242 444 1.7628 0.0076 139.2 3.4 4.2 3.8 5.1

C 1650 138 181 229 288 527 1.2700 0.0076 165.6 7.8 9.7 8.9 11.8

C 1900 158 206 262 329 602 1.1125 0.0076 189.6 9.5 11.7 10.7 14.2

C 2200 184 241 306 384 703 0.9525 0.0076 220.8 12.0 14.9 13.6 18.1

C 2550 211 275 350 439 804 0.8331 0.0076 253.2 14.6 18.1 16.5 21.9

C 2900 246 322 408 512 938 0.7137 0.0076 295.2 18.5 22.9 20.9 27.8

C 3300 277 361 459 576 1050 0.6350 0.0076 332.4 21.9 27.1 24.8 32.9

C 3800 316 413 524 657 1200 0.5563 0.0076 379.2 26.7 33.2 30.3 40.2

C 4300 368 481 610 766 1400 0.4775 0.0076 441.6 33.6 41.7 38.1 50.6

C 4950 402 525 667 837 1530 0.4369 0.0076 482.4 38.5 47.8 43.6 58.0

C 5800 491 641 814 1020 1870 0.3581 0.0076 589.2 51.7 64.1 58.5 77.8

C 6600 553 723 918 1150 2110 0.3175 0.0076 663.6 62.2 77.2 70.5 93.6

C 7650 635 829 1050 1320 2420 0.2769 0.0076 762 76 94.4 86.2 114.5

C 8900 736 961 1220 1530 2800 0.2388 0.0076 883.2 95 118 108 143.2

C10400 868 1130 1440 1810 3310 0.2024 0.0076 1041.6 122 151 138 183

C16500 1000 1310 1670 2090 3830 0.1748 0.0076 1200 155 192 175 233

C 14000 1160 1520 1930 2420 4440 0.1763 0.0076 1392 107 133 122 162

C 16500 1380 1810 2290 2880 5270 0.1270 0.0076 1656 247 307 280 372

C 19000 1580 2060 2620 3290 6020 0.1113 0.0076 1896 299 371 339 450

C 22000 1840 2410 3060 3840 7030 0.0953 0.0076 2208 381 472 431 573

C 25500 2110 2750 3500 4390 8040 0.0833 0.0076 2532 461 572 522 694

C 29000 2460 3220 4080 5120 9380 0.0714 0.0076 2952 584 724 661 878

For subsequent study

I f necessary,  outside  d imension  

should  speci fied.

Gold Brass

Theoreti cal  val ue  of attenuation  i n  dB/m

Frequency 

i n  GHz

Standard

Cupper
Alminium

Cut-off frequency i n  GHz for the  mode Inside  cross-section Basi c 

wal l  

th i ckncss

Outs i de cros s -secti on

Ba s i c  d i ameter  

D
Devi a ti on Basi c d i ameter Dcviation

D D

t
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Table  2  – Ci rcu lar waveguides  

 

 

Dimensions in  millimetres

Type

designation TE11 TM01 TE21 TE01 TE02

60153 I EC

C   3.3 0.27 0.35 0.45 0.56 1.03 647.90 0.64 0.325 0.0007 0.00084 0.00077 0.00102

C   4 0.32 0.41 0.53 0.66 1.21 553.49 0.56 0.38 0.0009 0.0011 0.0010 0.00129

C   4.5 0.37 0.48 0.62 0.77 1.42 472.85 0.48 0.446 0.0011 0.0013 0.0012 0.0016

C   5.3 0.43 0.57 0.72 0.90 1.66 403.94 0.41 0.522 0.0014 0.0017 0.0015 0.0021

C   6.2 0.51 0.66 0.84 1.06 1.94 345.06 0.36 0.611 0.0017 0.0021 0.0020 0.0026

C   7 0.60 0.78 0.99 1.24 2.27 294.79 0.30 0.715 0.0022 0.0027 0.0025 0.0033

C   8 0.70 0.91 1.16 1.45 2.66 251.84 0.25 0.838 0.0028 0.0034 0.0031 0.0042

C  10 0.82 1.07 1.35 1.70 3.11 215.14 0.22 0.98 0.0035 0.0044 0.0040 0.0053

C  12 0.96 1.25 1.59 1.99 3.64 183.77 0.18 1.147 0.0045 0.0055 0.0051 0.0067

C  14 1.12 1.46 1.86 2.33 4.26 157.00 0.16 1.343 0.0056 0.0070 0.0064 0.0085

C  16 1.31 1.71 2.17 2.73 4.99 134.11 0.13 1.572 0.007 0.0089 0.0081 0.0108

C  18 1.53 2.00 2.54 3.19 5.84 114.58 0.11 3.3 121.21 0.13 1.8410 0.009 0.011 0.010 0.0136

C  22 1.79 2.34 2.98 3.74 6.84 97.87 0.10 3.3 104.50 0.10 2.1540 0.011 0.014 0.013 0.017

C  25 2.10 2.74 3.49 4.37 8.01 83.617 0.081 3.3 90.20 0.10 2.5210 0.015 0.018 0.016 0.022

C  30 2.46 3.21 4.08 5.12 9.37 71.425 0.071 3.3 78.029 0.089 2.9520 0.018 0.023 0.021 0.028

C  35 2.88 3.76 4.77 5.99 11.00 61.036 0.061 3.3 67.640 0.089 3.4550 0.023 0.029 0.026 0.035

.

C  40 3.38 4.41 5.61 7.03 12.90 51.994 0.051 2.5 57.074 0.089 4.0560 0.030 0.037 0.034 0.045

C  48 3.95 5.16 6.56 8.23 15.10 44.450 0.043 2.5 49.530 0.076 4.7440 0.037 0.046 0.042 0.056

C  56 4.61 6.02 7.65 9.60 17.60 38.100 0.038 2.0 42.164 0.076 5.5340 0.047 0.059 0.053 0.071

C  65 5.40 7.05 8.96 11.20 20.60 32.537 0.033 2.0 36.601 0.076 6.4800 0.060 0.074 0.068 0.090

C  76 6.32 8.26 10.50 13.20 24.10 27.788 0.028 1.7 31.090 0.076 7.5880 0.08 0.094 0.086 0.114

C  89 7.37 9.63 12.20 15.30 28.10 23.825 0.023 1.7 27.127 0.064 8.8500 0.10 0.12 0.11 0.144

C 104 8.68 11.30 14.40 18.10 33.10 20.244 0.020 1.3 22.784 0.064 10.42 0.12 0.15 0.14 0.18

C 120 10.00 13.10 16.70 20.90 38.30 17.475 0.018 1.3 20.015 0.064 12.07 0.15 0.19 0.17 0.23

C 140 11.60 15.20 19.30 24.20 44.40 17.628 0.015 1.0 17.120 0.051 13.98 0.11 0.13 0.12 0.16

C 165 13.80 18.10 22.90 28.80 52.70 12.700 0.013 1.0 14.732 0.051 16.61 0.25 0.30 0.28 0.37

C 190 15.80 20.60 26.20 32.90 60.20 11.125 0.010 1.0 13.106 0.051 18.95 0.30 0.37 0.34 0.45

C 220 18.40 24.10 30.60 38.40 70.30 9.525 0.010 0.76 11.049 0.051 22.14 0.38 0.47 0.43 0.57

C 255 21.10 27.50 35.00 43.90 80.40 8.3312 0.0076 0.76 9.855 0.051 25.31 0.46 0.57 0.52 0.69

C 290 24.60 32.20 40.80 51.20 93.80 7.1374 0.0076 0.76 8.661 0.051 29.54 0.58 0.72 0.66 0.88

C 330 27.70 36.10 45.90 57.60 105.00 6.3500 0.0076 0.51 7.366 0.051 33.20 0.7 0.86 0.79 1.04

C 380 31.60 41.30 52.40 65.70 120.00 5.5626 0.0076 0.51 6.579 0.051 37.91 0.8 1.0 0.96 1.27

C 430 36.80 48.10 61.00 76.60 140.00 4.7752 0.0076 0.51 5.791 0.051 44.16 1.1 1.3 1.2 1.6

C 495 40.20 52.50 66.70 83.70 153.00 4.3688 0.0076 0.51 5.385 0.051 48.26 1.2 1.5 1.4 1.8

C 580 49.10 64.10 81.40 102.00 187.00 3.5814 0.0076 0.51 4.597 0.051 58.88 1.6 2.0 1.9 2.5

C 660 55.30 72.30 91.80 115.00 211.00 3.1750 0.0076 0.38 3.937 0.051 66.41 2.0 2.4 2.2 3.0

C 765 63.50 82.90 105.00 132.00 242.00 2.7686 0.0076 0.38 3.531 0.051 76.15 2.4 3.0 2.7 3.6

C 890 73.60 96.10 122.00 153.00 280.00 2.3876 0.0076 0.38 3.150 0.051 88.30 3.0 3.7 3.4 4.5

C1040 86.8 113 144 181 331 2.0244 0.0076 104.16 3.9 4.8 4.4 5.8

C1650 100 131 167 209 383 1.7475 0.0076 120 4.9 6.1 5.5 7.4

C 1400 116 152 193 242 444 1.7628 0.0076 139.2 3.4 4.2 3.8 5.1

C 1650 138 181 229 288 527 1.2700 0.0076 165.6 7.8 9.7 8.9 11.8

C 1900 158 206 262 329 602 1.1125 0.0076 189.6 9.5 11.7 10.7 14.2

C 2200 184 241 306 384 703 0.9525 0.0076 220.8 12.0 14.9 13.6 18.1

C 2550 211 275 350 439 804 0.8331 0.0076 253.2 14.6 18.1 16.5 21.9

C 2900 246 322 408 512 938 0.7137 0.0076 295.2 18.5 22.9 20.9 27.8

C 3300 277 361 459 576 1050 0.6350 0.0076 332.4 21.9 27.1 24.8 32.9

C 3800 316 413 524 657 1200 0.5563 0.0076 379.2 26.7 33.2 30.3 40.2

C 4300 368 481 610 766 1400 0.4775 0.0076 441.6 33.6 41.7 38.1 50.6

C 4950 402 525 667 837 1530 0.4369 0.0076 482.4 38.5 47.8 43.6 58.0

C 5800 491 641 814 1020 1870 0.3581 0.0076 589.2 51.7 64.1 58.5 77.8

C 6600 553 723 918 1150 2110 0.3175 0.0076 663.6 62.2 77.2 70.5 93.6

C 7650 635 829 1050 1320 2420 0.2769 0.0076 762 76 94.4 86.2 114.5

C 8900 736 961 1220 1530 2800 0.2388 0.0076 883.2 95 118 108 143.2

C10400 868 1130 1440 1810 3310 0.2024 0.0076 1041.6 122 151 138 183

C16500 1000 1310 1670 2090 3830 0.1748 0.0076 1200 155 192 175 233

C 14000 1160 1520 1930 2420 4440 0.1763 0.0076 1392 107 133 122 162

C 16500 1380 1810 2290 2880 5270 0.1270 0.0076 1656 247 307 280 372

C 19000 1580 2060 2620 3290 6020 0.1113 0.0076 1896 299 371 339 450

C 22000 1840 2410 3060 3840 7030 0.0953 0.0076 2208 381 472 431 573

C 25500 2110 2750 3500 4390 8040 0.0833 0.0076 2532 461 572 522 694

C 29000 2460 3220 4080 5120 9380 0.0714 0.0076 2952 584 724 661 878

Cut-off frequency i n  GHz for the  mode Inside  cross-section Basi c 

wal l  

th i ckncss

Outs i de cros s -secti on

Ba s i c  d i ameter  

D
Devi a ti on Basi c d i ameter Dcviation

For subsequent study

I f necessary,  outside  d imension  

should  speci fied.

Gold Brass

Theoreti cal  val ue  of attenuation  i n  dB/m

Frequency 

i n  GHz

Standard

Cupper
Alminium

D D

t
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5.2.2  Basic  d iameter deviations  

The values  of i nner d iameter deviations  speci fi ed  i n  Table  1  are  based  on  the  general  
princip le  as  g i ven  i n  Table  3 .  

Table  3  – Inner Diameter deviations  

Range of s i zes  Devi ation  ±  

mm 

C 3 . 3  to  C  1 65  1 /1  000  of i ns i de  basic d i ameter 

C  1 90  to  C  890  0 , 01 0  

C  255  to  C  29000  0 , 0078  

 

5.2.3  El l iptici ty  

The e l l i ptici ty “E”  i s  defined  as  

E =
퐷푚푚푚 − 퐷푚푚푚

퐷푚푛푚

 

Where  

퐷푚푛푚  =  the  basic i nside  d iameter 

퐷푚푚푚  =  the  l argest measured  i ns ide  d imension  

퐷푚푚푚  =  the  smal l est measured  i ns ide  d imension  

The  e l l i ptici ty E  shal l  not exceed  0 , 001  at  any cross-section  for types  C  3. 3  to  C  1 65  i nclus ive.  

For s izes  C  1 90  and  smal ler d imensions:  the  requ i rement for e l l i ptici ty i s  for further s tudy.  

5.2.4  Wal l  th ickness  

The basic  values  speci fied  i n  Table  1  conform  to  the  fol lowing  ru les.  

The  basic wal l  th ickness  i s  defi ned  as  hal f the  d i fference  between  the  basic ou tside  and  
i nside  d imensions  i n  the  orig inal  systems  of un i ts.  

After conversion  from  i nches  in to  mm,  the  values  were  rounded  to  the  nearest  0 , 005  mm .  

After convers ion  from  mm  in to  i nches,  the  values  were  rounded  to  the  nearest  0 , 001  i n .  

5.2.5  Eccentrici ty 

The eccentrici ty i s  defined  as  ha l f the  d i fference between  the  measured  th ickness  of opposi te  
wal ls.  Un less  otherwise  speci fied ,  the  eccen trici ty shal l  not exceed  1 0  %  of the  basic wal l  
th ickness.  For the  determ ination  of the  eccentrici ty,  the  th icknesses  shal l  be  measured  where  
they g i ve  the  most unfavourable  resu l t.  

5.2.6  Outside  d imensions  

The basic va lues  and  the  deviations  are  speci fied  i n  Table  1 .  

No  ou ts ide  d imensions  have  been  speci fi ed  for some of the  l argest s i zes  because  a  variety of 
manufacturing  techn iques  are  used .  

The  va lues  of the  ou ts ide  d iameter deviations  speci fied  i n  Table  1  are  based  on  Table  4 .  

Table  4 – Outer d iameter deviations  

Range of s i zes  Devi ation  ±  

mm 

C 1 6  and  l arger d imensions  No  devi ation  speci fi ed  
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C 1 8  0 . 1 3  

C  22  – C  25  0 . 1 1  

C  30  – C  40  0 . 095  

C  48  – C  76  0 . 080  

C  89  – C  1 20  0 . 065  

C  1 40  – C  1 65  0 . 055  

C  1 90  – C890  0 . 051  

C1 040  – C29000  I f necessary,  ou ts i de  d imension  shou l d  be  speci fi ed .  

NOTE  Deviati ons  for the  s i zes  C  1 8  to  C  1 65  i ncl us ive  correspond  to  I SO  l im i t  i s  I f.  

 

5.3  Other mechan ical  requ i rements  

5.3. 1  Bow 

Bow is  defined  as  the  maximum  departure  of the  actual  axis  of the  wavegu ide  from  a  stra igh t  
l i ne  of speci fied  l ength  connecting  two  poin ts  on  that axis.  

The  vow is  measured  on  the  external  surface  of the  wavegu ide.  For a  l ength  of 1 0  times  the  
i n ternal  wid th ,  the  external  bow shal l  not exceed  1 0  times  the  speci fi ed  deviation  on  the  
i n ternal  wid th .  

For a  l ength  of 50  times  the  i n ternal  wid th ,  the  external  bow shal l  not exceed  40  times  the  
speci fied  deviation  on  the  i n ternal  wid th .  

For the  determ ination  of the  external  bow,  the  wavegu ide  shal l  be  so  posi tioned  that gravi ty 
does  not tend  to  affect the  amount of bow.  

5.3.2  Surface  roughness  

Under consideration .  

5.3.3  In ternal  stresses  

The wavegu ide  tube  shal l  be  cu t by means  of a  saw.  The  cu tti ng  process  must be  carefu l l y 
con trol led  so  as  to  avoid  d is tortion  aris i ng  from  the  cu tting ,  and  the  use  of a  fine  h i gh-speed  
saw is  recommended .  After cu tti ng ,  the  cross-section  of the  wavegu ide  tube  shal l  sti l l  be  
wi th in  the  speci fi ed  deviations.  

6 Electrical  tests  – Attenuation  

The maximum  attenuation  i n  the  TE1 1  mode  for wavegu ide  I EC – C  1 04  and  wavegu ides  wi th  

l arger d imensions  shal l  not exceed  1 , 3  times  the  value  calcu lated  from  the  formu la  below at a  
frequency of 1 , 2  times  the  cu t-off frequency i n  the  same mode.  The  values  g i ven  i n  the  table  

are  for wavegu ides  made of copper wi th  standard  conductivi ty σ0  =  5. 80  x 1 0
7  S iemens  /  

metre.  

Ci rcu lar wavegu ides  (TE 1 1  mode)  

dB/m

1

41 85,01
1

040,5
2

2

2
3

0

−









⋅











+

⋅⋅=

cc

c

f

f

f

f

f

f

D
σ

σ
α  

i n  wh ich :  

σ  =  e lectrica l  conductivi ty of i ns ide  non -magnetic  wal l  metal  

σ0=  e lectrical  conductivi ty of I n ternational  Annealed  copper standard  =  5. 80  x  1 0
7  S i emens  

/ metre.  
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D  =  i nner d iameter i n  m i l l imetres  

fc  =  cu t-off frequency for TE 1 1  mode  =1 75.646/D  GHz at 1 01 3. 25  hPa,  23  ºC  and  Relati ve  

hum id i ty =  50  %  in  a i r 

f =  frequency at  wh ich  the  attenuation  is  to  be  calcu lated .  

For wavegu ides  of smal ler d imensions  than  C  1 04,  the  requ i rements  are  for fu rther study.  

7 Addi tional  tests  – Gastightness  

Shal l  conform  to  the  tests  speci fi ed  i n  I EC 60261 .  
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