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Preface 
 
Thank you very much for choosing this Nippon Daiya Valve product. 
This instruction manual will be useful for first-time users and experienced users alike. 
First-time users will learn about the many features of this product, and experienced users will have a 
chance to review and learn more. 
 
To ensure safe and proper operation of your product, please read this instruction manual thoroughly before 
beginning use. 
Once you have read through the manual, keep it nearby for handy access whenever you have questions or 
need to troubleshoot a problem. 
 
 
Ｓａｆｅｔｙ Ａｄｖｉｃｅ 

Ｔｈｉｓ ａｄｖｉｃｅ ｗｉｌｌ ｈｅｌｐ ｙｏｕ ｕｓｅ ｙｏｕｒ ｐｒｏｄｕｃｔ ｓａｆｅｌｙ ａｎｄ ｃｏｒｒｅｃｔｌｙ． 
Ａｄｈｅｒｅｎｃｅ ｔｏ ｔｈｅｓｅ ｇｕｉｄｅｌｉｎｅｓ ｗｉｌｌ ｅｌｉｍｉｎａｔｅ ａｌｌ ｒｉｓｋｓ ｏｆ ｐｒｏｐｅｒｔｙ ｄａｍａｇｅ ａｎｄ ａｌｌ ｒｉｓｋｓ 

ｏｆ ｉｎｊｕｒｙ ｔｏ ｙｏｕ ａｎｄ ｙｏｕｒ ｃｏｗｏｒｋｅｒｓ． 

Ｔｈｅ ｉｎｓｔｒｕｃｔｉｏｎｓ ｉｎ ｔｈｉｓ ｍａｎｕａｌ ａｒｅ ｃｌａｓｓｉｆｉｅｄ ｉｎｔｏ ｆｏｕｒ ｌｅｖｅｌｓ ｂａｓｅｄ ｏｎ ｔｈｅ ｒｉｓｋ ｏｆ 

ｉｎｊｕｒｙ，ｄａｍａｇｅ，ｏｒ ｏｐｅｒａｔｉｏｎａｌ ｆａｉｌｕｒｅ－>“ＤANGER”, “ＷARNING”, “ＣAUTION”, ａｎｄ “ＲEQUEST”. 

  ＤＡＮＧＥＲ 
Ｉｎｄｉｃａｔｅｓ ｔｈｅ ｐｒｅｓｅｎｃｅ ｏｆ ｈｉｇｈ ｄａｎｇｅｒ． 

Ｉｆ ａ ＤＡＮＧＥＲ ｗａｒｎｉｎｇ ｉｓ ｉｇｎｏｒｅｄ，ｄｅａｔｈ，ｓｅｒｉｏｕｓ ｉｎｊｕｒｙ，ｏｒ ｐｒｏｐｅｒｔｙ 

ｄａｍａｇｅ ｍａｙ ｒｅｓｕｌｔ． 

 ＷＡＲＮＩＮＧ 

Ｉｎｄｉｃａｔｅｓ ａｎ ｉｎｄｉｒｅｃｔ ｒｉｓｋ ｏｆ ｄａｎｇｅｒ． 

Ｄａｎｇｅｒ ｉｓ ｎｏｔ ｉｍｍｅｄｉａｔｅ，ｂｕｔ ｉｔ ｍａｙ ａｒｉｓｅ． 

Ｉｆ ａ ＷＡＲＮＩＮＧ ｍｅｓｓａｇｅ ｉｓ ｉｇｎｏｒｅｄ，ｄｅａｔｈ，ｓｅｒｉｏｕｓ ｉｎｊｕｒｙ，ｏｒ ｐｒｏｐｅｒｔｙ 

ｄａｍａｇｅ ｍａｙ ｏｃｃｕｒ． 

 ＣＡＵＴＩＯＮ 
Ｉｎｄｉｃａｔｅ ａ ｒｉｓｋ ｏｆ ｍｏｄｅｒａｔｅ ｄａｎｇｅｒ． 
Ｉｆ ａ ＣＡＵＴＩＯＮ ｗａｒｎｉｎｇ ｉｓ ｉｇｎｏｒｅｄ，ｓｌｉｇｈｔ ｉｎｊｕｒｙ ｍａｙ ｏｃｃｕｒ． 

 ＲＥＱＵＥＳＴ 

Ａ ｒｅｃｏｍｍｅｎｄａｔｉｏｎ ｏｎ ｔｈｅ ｐｒｏｐｅｒ ｕｓｅ ｏｆ ｔｈｅ ｐｒｏｄｕｃｔ，ｆｏｒ ｔｈｅ 
ｐｒｏｔｅｃｔｉｏｎ ｏｆ ｔｈｅ ｐｒｏｄｕｃｔ ｉｔｓｅｌｆ． 
Ｗｈｉｌｅ ｎｏ ｄａｍａｇｅ ｗｉｌｌ ｒｅｓｕｌｔ ｉｆ ａ ＲＥＱＵＥＳＴ ｍｅｓｓａｇｅ ｉｓ ｉｇｎｏｒｅｄ， 

ｐｒｏｐｅｒ ｕｓｅ ｍａｙ ｅｘｔｅｎｄ ｔｈｅ ｌｉｆｅｔｉｍｅ ｏｆ ｔｈｅ ｐｒｏｄｕｃｔ． 
 
 
Liability waiver 
Please understand that Nippon Daiya Valve bears no liability whatsoever for damages resulting from the 
negligent use of this product or failure of observing the instructions in this manual. 
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１．Product Specifications 
  Representing Product Specifications by Code Number 
   Example： 
   Ｓ ４ ０１ ＮＢ － ＮＲ － ２５ 
   ① ② ③  ④   ⑤   ⑥ 
   Description of code 
    ① Option 
     None：Basic type 
       Ｓ：with an indicator 
       Ｌ：with a lock nut 
    ② Valve type 
      ４００：400 type (weir type ) 
    ③ Body material 
      ０１：Gray cast iron FC200 
      ０４：Ductile cast iron FCD-S 
      ０５：Cast steel SCPH2 
      ０７：Stainless steel SCS13 
      １２：Stainless steel SCS14 
      １３：Stainless steel SCS16 
      ２６：Bronze casting CAC406 
      ３０：Hard natural rubber lined（Base material：FC200） 
      ３３：Soft natural rubber lined（Base material：FC200） 
      ３５：Chloroprene rubber lined（Base material：FC200） 
      ３６：Butyl rubber lined（Base material：FC200） 
      ４０：Glass lined（Base material：FC200） 
      ５０：Polyethylene lined（Base material：FC200） 
      ５９：PFA lined（Base material：FCD-S） 
      ６０：ETFE lined（Base material：FCD-S） 
      ６１(Ｍ)：New-PFA lined（Base material：FCD-S） 
      ７１：Zinc plated（Base material：FC200） 
      ８０：Porcelain（Mulite）（Base material：FC200） 
    ④ Design revision additional No. 
    ⑤ Diaphragm material 
      ＮＲ：Natural rubber 
      ＣＲ：Chloroprene rubber 
      ＢＧ：Butyl rubber 
      ＡＢ：Nitrile rubber 
      ＥＰ：EPDM 
      ＵＧ：Polyurethane 
      ＨＰ：Hyperon 
      ＴＸ／ＣＥ：New-PTFE／EPDM 
      ＴＸ／ＣＸ：New-PTFE／EPDM 
    ⑥ Valve nominal diameter 
      Shown in (mm)． 
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２．Structure Drawings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Type：400NB（Rubber Diaphragm） 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2 Detail A of Figure 1(DN20 and smaller) 
 
 
                            Figure 3 PTFE Diaphragm 
 

  ５ Bolt & Nut 
１９ Thrust Washer  ４Ａ Stem Bush 
１０ Pin ４ Bonnet 
 ９ Hand Wheel ３ Rubber Backing 
 ７ Spindle ２ Diaphragm 
 ６ Compressor １ Body 
No. Part Name No. Part Name 
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  Figure 4 Type：S400NB（Rubber Diaphragm） Figure 5 Type：L400NB（Rubber Diaphragm） 
 

２４ Indicator Plate   
２３ Guide ８０Ｅ Nut 
２２ Indicator Ring ７４Ｇ Set Screw 
No. Part Name No. Part Name 

 
３．Maximum Working Pressure and Test Pressure 
                       Table 1               Unit：MPa 

Diaphragm Rubber Diaphragm PTFE Diaphragm 
   Body 
    mate 

rial 
 
 
Nominal 
diameter 

Cast iron 
Ductile cast iron 
Cast steel 
Stainless steel 
Bronze casting 
Rubber lined 
Resin lined 

Glass lined 
Porcelain 

Cast iron 
Ductile cast iron 
Cast steel 
Stainless steel 
Resin lined 

Rubber lined 
Glass lined 
Porcelain 

 １５ 
 ２０ １.０（１.２） 

 ２５ 
 ４０ 

１.０（１.２） 

 ５０ 

１.４（１.６） 

 ６５ 
 ８０ 

０.７（０.８５） 
０.７（０.８５） 

１００ 
１.０（１.２） 

０.５（０.６） 

１.０（１.２） 

０.５（０.６） 
  Note：Values in the table show the maximum working pressure and values in ( ) show the shell 
     test pressure and the seat leakage test pressure (hydraulic pressure). 
     The diaphragm valve cannot use the hydraulic test pressure indicated in JIS B2238, B 2239 
     and B 2240 as they are. 
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４．Reception, transportation and storage 
 ４.１ Reception and transportation 

 ＷＡＲＮＩＮＧ 
 （１）Ｐｒｏｄｕｃｔｓ ｗｉｔｈ ｌａｒｇｅｒ ｎｏｍｉｎａｌ ｄｉａｍｅｔｅｒｓ ａｒｅ ｃｌａｓｓｉｆｉｅｄ ａｓ “ｈｅａｖｙ ｇｏｏｄｓ”． 
    Ｗｈｅｎ ｌｉｆｔｉｎｇ ｔｈｅｓｅ ｐｒｏｄｕｃｔｓ，ｕｓｅ ａ ｈｏｉｓｔ ｍａｃｈｉｎｅ ｃｏｍｐｌｉａｎｔ ｗｉｔｈ ｔｈｅ Ｉｎｄｕｓｔｒｉａｌ Ｈｅａｌｔｈ 
    ａｎｄ Ｓａｆｅｔｙ Ｌａｗ ａｎｄ ｔｒａｎｓｐｏｒｔ ｔｈｅｍ． 
    Ｗｈｅｎ ｐｒｏｄｕｃｔｓ ａｒｅ ｌｉｆｔｅｄ ｗｉｔｈ ｈｏｉｓｔ ｍａｃｈｉｎｅｓ，ｃｒａｎｅｓ，ｅｔｃ.，ｂｅ ｓｕｒｅ ｎｅｖｅｒ ｔｏ ｏｐｅｒａｔｅ 
    ｍａｃｈｉｎｅｒｙ ｏｒ ｐｌａｃｅ ａｎｙ ｐａｒｔ ｏｆ ｙｏｕｒ ｂｏｄｙ ｕｎｄｅｒ ｔｈｅ ｌｉｆｔｅｄ ｐｒｏｄｕｃｔ（ｎｏｔ ｅｖｅｎ ｙｏｕｒ ｈａｎｄｓ 
    ｏｒ ｆｅｅｔ）． 
    Ｔｕｍｂｌｉｎｇ ｏｒ ｆａｌｌｉｎｇ ｐｒｏｄｕｃｔｓ ｃａｎ ｒｅｓｕｌｔ ｉｎ “ｄｅａｔｈ ａｎｄ ｓｅｒｉｏｕｓ ｉｎｊｕｒｙ”． 
 （２）Ａ ｓｍａｌｌ‐ｓｉｚｅｄ ｐｒｏｄｕｃｔ ｃｏｎｔａｉｎｅｄ ｉｎ ａ ｃｏｒｒｕｇａｔｅｄ ｃａｒｄｂｏａｒｄ ｐａｃｋａｇｅ ｃａｎ ｂｅ ｄｅｔｅｒｉｏｒａｔｅｄ 
    ｉｎ ｉｔｓ ｐａｃｋａｇｅ ｓｔｒｅｎｇｔｈ ｉｆ ｉｔ ｇｅｔｓ ｗｅｔ ｗｉｔｈ ｗａｔｅｒ． 
    Ｐｌｅａｓｅ ｔａｋｅ ｅｎｏｕｇｈ ｃａｒｅ ｗｈｅｎ ｈａｎｄｌｉｎｇ ｔｈｅ ｗｅｔ ｃｏｒｒｕｇａｔｅｄ ｃａｒｄｂｏａｒｄ． 
    Ｔｕｍｂｌｉｎｇ ｏｒ ｆａｌｌｉｎｇ ｐｒｏｄｕｃｔｓ ｃａｎ ｒｅｓｕｌｔ ｉｎ “ｐｈｙｓｉｃａｌ ｄａｍａｇｅ”． 
 （３）Ａｌｗａｙｓ ｂｅ ｓｕｒｅ ｔｏ ｗｅａｒ ｓａｆｅｔｙ ｇｅａｒ ａｎｄ ｓａｆｅｔｙ ｐｒｏｔｅｃｔｏｒｓ ｗｈｅｎ ｗｏｒｋｉｎｇ． 
 （４）Ｓｏｍｅ ｄｉａｐｈｒａｇｍ ｖａｌｖｅｓ ｃｏｎｓｉｓｔ ｏｆ ｍａｔｅｒｉａｌｓ ｓｕｃｈ ａｓ ｇｌａｓｓ ｌｉｎｅｄ，ｎａｔｕｒａｌ ｈａｒｄ ｒｕｂｂｅｒ 
    ｌｉｎｅｄ，ｅｔｃ．，ｗｈｉｃｈ ａｒｅ ｓｅｎｓｉｔｉｖｅ ｔｏ ｔｈｅ ｉｍｐａｃｔ． 
    Pｌｅａｓｅ ｈａｎｄｌｅ ｇｅｎｔｌｙ ａｎｄ ｃａｒｅｆｕｌｌｙ． 

    Ｉｆ ａｎｔｉｃｏｒｒｏｓｉｏｎ ｌｉｎｉｎｇ ｍａｔｅｒｉａｌｓ ｗｈｉｃｈ ｃｏｎｔａｃｔ ｔｈｅ ｆｌｕｉｄ ａｒｅ ｔｏ ｂｅ ｄａｍａｇｅｄ，ｍｅｔａｌ 
    ｏｆ ｔｈｅ ｂａｓｅ ｍｅｔａｌ ｗｉｌｌ ｂｅ ｃｏｒｒｏｄｅｄ ｃａｕｓｉｎｇ ｔｈｅ ｆｌｕｉｄ ｔｏ ｌｅａｋ． 
    Ｃｏｎｔａｃｔｉｎｇ ａ ｃｅｒｔａｉｎ ｋｉｎｄ ｏｆ ｆｌｕｉｄ ｃａｎ ｒｅｓａｌｔ ｉｎ ａ ｒｉｓｋ ｏｆ “Ｄｅａｔｈ，ｓｅｒｉｏｕｓ ｉｎｊｕｒｙ，ｂｌｉｎｄ”． 
 
 ４.２ Storage 
 （１）It is recommended to keep the product in a package until piping work starts. 
 （２）To store the product for a certain period, which has been unpacked, it is recommended to store it 
    indoors to prevent it from rust. 
 （３）Avoid the following places to store the products. 
   ① A place where rain drops come in 
   ② A place with atmosphere with temperature of more than 60 degrees Celsius 
   ③ A place with atmosphere with high humidity 
   ④ A place with dusty atmosphere 
 （４）A dust-tight seal is provided on a connection flange surface of the product to prevent dust from 
    coming into the inside of the valve body. 
    Do not remove the dust-tight seal before piping even after the valve has been unpacked. 
    If foreign material coming into the inside of the valve is caught between the diaphragm and seat, 
    leakage may occur. 
 （５）Also, when the valve is unpacked for the acceptance inspection, it is recommended to pack it again 
    and store until the installation work starts. 
 （６）When handling the glass lined body or porcelain body, take enough care not to give impact upon 
    them. 
 （７）Place the product on the rubber sheet, taking care not to scratch the connection flange surface of 
    the valve body. 
 （８）To store the product after use, follow the steps described below. 
   ① Thoroughly clean the inside of the valve and dry it sufficiently. 
   ② Protect the connection flange surface of the valve body to prevent from being scratched. 
   ③ Perform rust prevention treatment to the location where rust may occur. 
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５．Installation of the valve 

 ＷＡＲＮＩＮＧ 
 （１）Ｐｒｏｄｕｃｔｓ ｗｉｔｈ ｌａｒｇｅｒ ｎｏｍｉｎａｌ ｄｉａｍｅｔｅｒｓ ａｒｅ ｃｌａｓｓｉｆｉｅｄ ａｓ “ｈｅａｖｙ ｇｏｏｄｓ”． 
    Ｗｈｅｎ ａｔｔａｃｈｉｎｇ ｔｈｅｓｅ ｐｒｏｄｕｃｔｓ ｔｏ ｐｉｐｉｎｇ，ｕｓｅ ａ ｈｏｉｓｔ ｍａｃｈｉｎｅ ｃｏｍｐｌｉａｎｔ ｗｉｔｈ ｔｈｅ 
    Ｉｎｄｕｓｔｒｉａｌ Ｈｅａｌｔｈ ａｎｄ Ｓａｆｅｔｙ Ｌａｗ． 
    Ｗｈｅｎ ｐｒｏｄｕｃｔｓ ａｒｅ ｌｉｆｔｅｄ ｗｉｔｈ ｈｏｉｓｔ ｍａｃｈｉｎｅｓ，ｃｒａｎｅｓ，ｅｔｃ.，ｂｅ ｓｕｒｅ ｎｅｖｅｒ ｔｏ ｏｐｅｒａｔｅ 
    ｍａｃｈｉｎｅｒｙ ｏｒ ｐｌａｃｅ ａｎｙ ｐａｒｔ ｏｆ ｙｏｕｒ ｂｏｄｙ ｕｎｄｅｒ ｔｈｅ ｌｉｆｔｅｄ ｐｒｏｄｕｃｔ （ｎｏｔ ｅｖｅｎ ｙｏｕｒ ｈａｎｄｓ 
    ｏｒ ｆｅｅｔ）． 
    Ｔｕｍｂｌｉｎｇ ｏｒ ｆａｌｌｉｎｇ ｐｒｏｄｕｃｔｓ ｃａｎ ｒｅｓｕｌｔ ｉｎ “ｄｅａｔｈ ａｎｄ ｓｅｒｉｏｕｓ ｉｎｊｕｒｙ”． 
 （２）Ｗｈｅｎ ａｔｔａｃｈｉｎｇ ａ ｖａｌｖｅ ｔｏ ｐｉｐｉｎｇ，ｎｅｖｅｒ ｉｎｓｅｒｔ ａ ｈａｎｄ ｏｒ ｆｏｏｔ ｉｎｔｏ ａ ｃｏｎｎｅｃｔｉｏｎ ｆｌａｎｇｅ 
    ｓｕｒｆａｃｅ ｏｆ ｔｈｅ ｖａｌｖｅ ａｎｄ ｐｉｐｅ． 
    Ｔｈｅ ｒｉｓｋ ｏｆ “ｐｈｙｓｉｃａｌ ｄａｍａｇｅ” ｉｓ ｈｉｇｈ． 
 （３）Ａｌｗａｙｓ ｂｅ ｓｕｒｅ ｔｏ ｗｅａｒ ｓａｆｅｔｙ ｇｅａｒ ａｎｄ ｓａｆｅｔｙ ｐｒｏｔｅｃｔｏｒｓ ｗｈｅｎ ｗｏｒｋｉｎｇ． 
 （４）Ｓｏｍｅ ｄｉａｐｈｒａｇｍ ｖａｌｖｅｓ ｃｏｎｓｉｓｔ ｏｆ ｍａｔｅｒｉａｌｓ ｓｕｃｈ ａｓ ｇｌａｓｓ ｌｉｎｅｄ，ｎａｔｕｒａｌ ｈａｒｄ ｒｕｂｂｅｒ 
    ｌｉｎｅｄ，ｅｔｃ．，ｗｈｉｃｈ ａｒｅ ｓｅｎｓｉｔｉｖｅ ｔｏ ｔｈｅ ｉｍｐａｃｔ． 
    Pｌｅａｓｅ ｈａｎｄｌｅ ｇｅｎｔｌｙ ａｎｄ ｃａｒｅｆｕｌｌｙ． 

    Ｉｆ ａｎｔｉｃｏｒｒｏｓｉｏｎ ｌｉｎｉｎｇ ｍａｔｅｒｉａｌｓ ｗｈｉｃｈ ｃｏｎｔａｃｔ ｔｈｅ ｆｌｕｉｄ ａｒｅ ｔｏ ｂｅ ｄａｍａｇｅｄ，ｍｅｔａｌ 
    ｏｆ ｔｈｅ ｂａｓｅ ｍｅｔａｌ ｗｉｌｌ ｂｅ ｃｏｒｒｏｄｅｄ ｃａｕｓｉｎｇ ｔｈｅ ｆｌｕｉｄ ｔｏ ｌｅａｋ． 
    Ｃｏｎｔａｃｔｉｎｇ ａ ｃｅｒｔａｉｎ ｋｉｎｄ ｏｆ ｆｌｕｉｄ ｃａｎ ｒｅｓａｌｔ ｉｎ ａ ｒｉｓｋ ｏｆ “Ｄｅａｔｈ，ｓｅｒｉｏｕｓ ｉｎｊｕｒｙ，ｂｌｉｎｄ”． 
 

 ＣＡＵＴＩＯＮ 
 （１）Ｂｅｆｏｒｅ ｓｔａｒｔｉｎｇ ｗｏｒｋ，ｐｌｅａｓｅ ｃｏｎｆｉｒｍ ｔｈａｔ ｔｈｅｒｅ ａｒｅ ｎｏ ｓａｆｅｔｙ ｈａｚａｒｄｓ ｉｎ ｔｈｅ ｗｏｒｋｉｎｇ 
    ｅｎｖｉｒｏｎｍｅｎｔ． 
 （２）Ｗｈｅｎ ｒｅｍｏｖｉｎｇ ｔｈｅ ｐｒｏｄｕｃｔ ｆｒｏｍ ｔｈｅ ｐａｃｋａｇｅ ａｎｄ ｌｉｆｔｉｎｇ ｉｔ，ｕｓｅ ａ ｓｔａｎｄａｒｄｉｚｅｄ ｌｉｆｔｉｎｇ 
    ｄｅｖｉｃｅ ｔｏ ｓａｆｅｇｕａｒｄ ａｇａｉｎｓｔ ｐｒｏｄｕｃｔ ｄａｍａｇｅ． 
 （３）Ｄｕｒｉｎｇ ｐｉｐｉｎｇ ｗｏｒｋ，ｎｅｖｅｒ ｄｒｏｐ ｔｈｅ ｐｒｏｄｕｃｔ ｏｒ ａｌｌｏｗ ｉｔ ｔｏ ｓｌｉｐ ｏｒ ｔｕｍｂｌｅ． 
    Ｓｔｒｏｎｇ ｉｍｐａｃｔｓ ｄｕｅ ｔｏ ｔｕｍｂｌｅｓ ａｎｄ ｆａｌｌｓ ｐｏｓｅ ａ ｒｉｓｋ ｏｆ “ｄａｍａｇｅ ｏｒ ｆａｉｌｕｒｅ．” 
 
 Attaching the valve 
 （１）Remove the dust-tight seal covering the connection flange surface of the body and confirm that the 
    inside is free of dirt or adhering foreign materials. 
    Also confirm the absence of dirt and foreign materials in the piping to be attached to the valve. 
 （２）The diaphragm valve can flow in either direction. 
    For the valve with an indicator, attach it so as the indicator can be easily seen. 
 （３）Replacement of the diaphragm will be easier if installed vertically to the horizontal piping. 
 （４）For horizontal piping, to prevent the fluid from remaining inside the piping, the valve can be 
    installed by tilting the valve. 
    Tilting angle varies with nominal sizes and body materials, so please check with us for the angle. 
 （５）Be sure to secure enough space for disassembly inspection. 
    The space must be wide enough to replace the diaphragm with the body attached to the piping. 
    Especially, secure the space wide enough to lift the bonnet. 
 （６）When installing the valve to the piping, be sure never to apply abnormal tensile compression or 
    bending stress. 
 （７）When installing the valve, use a full-face gasket for the full-face seat flange type. 
    Especially, use soft rubber full-face gasket for the soft rubber lined body (natural soft rubber 
    lined, chloroprene rubber lined, etc.). 
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 （８）When installing the valve to the piping, tighten the piping bolts diagonally in alternate steps in 
    equal turning increments. 
    If only one piping bolt is tightened, leakage may occur from a connection flange surface and 
    damage the lining. 
 （９）For the bolts used when installing the valve to the piping, select the bolts with proper length whose 
    end may not contact the bonnet. Use double-end studs if necessary. 
 （10）When attaching the glass lined body or porcelain body, be sure to tighten one flange after securing 
    the adjacent valve or piping, and then the other flange. 
 （11）For the valves to be connected by weld joint, carry out welding after removing a set of the bonnet 
    including the diaphragm, and attach a set of the bonnet including the diaphragm after cooling. 
 （12）Confirm that the tightening bolts and nuts of the body and diaphragm are fully tightened. 
    If any of them are loose, tighten them securely, according to torque listed in Table 2. 
 （13）After installing the valve to the body, flush or flow out the piping with gas or liquid with the valve 
    in the full open position to remove any foreign materials remaining inside. 
    Be sure to use the fluid, which does not corrode the body or diaphragm for cleansing. 
 

６．Operation 

 ＣＡＵＴＩＯＮ 
 （１）Ｔｈｅ ｈａｎｄ ｗｈｅｅｌ ｄｉａｍｅｔｅｒ ｉｓ ｄｅｓｉｇｎｅｄ ｔｏ ｐｒｏｄｕｃｅ ａｎ ｏｐｔｉｍｕｍ ｔｉｇｈｔｅｎｉｎｇ ｔｈｒｕｓｔ ｂｙ 

    ａ ｎｏｒｍａｌ ｈｕｍａｎ ｐｏｗｅｒ．Ａｖｏｉｄ ｔｈｅ ｆｏｌｌｏｗｉｎｇ ａｃｔｉｏｎｓ． 
    ① Ｕｓｉｎｇ ａｎ ａｕｘｉｌｉａｒｙ ｈａｎｄｌｅ ｏｎ ｔｈｅ ｈａｎｄ ｗｈｅｅｌ． 

    ② Ｏｐｅｒａｔｉｎｇ ｔｈｅ ｈａｎｄ ｗｈｅｅｌ ｂｙ ｍｕｌｔｉｐｌｅ ｐｅｏｐｌｅ． 

    Ｉｆ ｙｏｕ ｔａｋｅ ａｎｙ ｏｆ ｔｈｅ ａｂｏｖｅ ａｃｔｉｏｎｓ，ｔｈｅ ｖａｌｖｅ ｍａｙ ｂｅ ｄａｍａｇｅｄ． 
    Ａｌｓｏ，ａ ｒｉｓｋ ｏｆ ｐｈｙｓｉｃａｌ ｄａｍａｇｅ ｉｓ ｈｉｇｈ． 
    Ｉｆ ｔｈｅ ｖａｌｖｅ ｄｏｅｓ ｎｏｔ ｗｏｒｋ ｗｉｔｈ ａ ｄｅｓｉｇｎａｔｅｄ ｈａｎｄ ｗｈｅｅｌ，ｄｉｓａｓｓｅｍｂｌｅ ｉｔ ｆｏｒ ｉｎｓｐｅｃｔｉｏｎ． 

 （２）Ｉｎ ｃａｓｅ ｔｈｅ ｆｌｕｉｄ ｉｓ ｉｎｃｏｍｐｒｅｓｓｉｂｌｅ ｌｉｑｕｉｄ ａｎｄ ｔｈｅ ｖａｌｖｅｓ ｉｎ ｔｈｅ ｄｏｗｎｓｔｒｅａｍ ａｎｄ 

    ｕｐｓｔｒｅａｍ ｏｆ ｔｈｅ ｖａｌｖｅ ｔｏ ｂｅ ｏｐｅｒａｔｅｄ ａｒｅ ｃｌｏｓｅｄ，ｄｏ ｎｏｔ ｏｐｅｒａｔｅ ｔｈｅ ｖａｌｖｅ ｔｏ ｂｅ 
    ｏｐｅｒａｔｅｄ． 
    Ｔｈｅ ｖａｌｖｅ ｍａｙ ｂｅ ｄａｍａｇｅｄ ｄｕｅ ｔｏ ｐｒｅｓｓｕｒｅ ｃｈａｎｇｅ ｃａｕｓｅｄ ｂｙ ｖｏｌｕｍｅ ｃｈａｎｇｅ ｏｆ ｔｈｅ 
    ｆｌｕｉｄ．Ａｌｓｏ，ａ ｒｉｓｋ ｏｆ ｐｈｙｓｉｃａｌ ｄａｍａｇｅ ｉｓ ｈｉｇｈ． 

 （３）Ｗｈｅｎ ｒｅｔｉｇｈｔｅｎｉｎｇ ｔｈｅ ｈａｎｄ ｗｈｅｅｌ ｆｏｒ ｃｌｏｓｉｎｇ，ｔｉｇｈｔｅｎ ｉｔ ｕｎｔｉｌ ｉｔ ｃｏｍｅｓ ｔｏ ｂｅｔｗｅｅｅｎ １５ 

    ｄｅｇｒｅｅ ａｎｄ ２０ ｄｅｇｒｅｅ ｆｒｏｍ ｗｈｅｒｅ ｃｌｏｓｉｎｇ ｒｅｓｉｓｔａｎｃｅ ｉｓ ｆｅｌｔ ａｎｄ ｄｏ ｎｏｔ ｔｉｇｈｔｅｎ ｆｕｒｔｈｅｒ 

    ｂｙ ｆｏｒｃｅ． 

    Ｏｖｅｒ ｔｉｇｈｔｅｎｉｎｇ ｍａｙ ｓｈｏｒｔｅｎ ｔｈｅ ｌｉｆｅｔｉｍｅ ｏｆ ｔｈｅ ｄｉａｐｈｒａｇｍ． 

    Ｓｐｅｃｉａｌ ｃａｒｅ ｓｈｏｕｌｄ ｂｅ ｔａｋｅｎ ｆｏｒ ｔｈｅ ｈｉｇｈ ｔｅｍｐｅｒａｔｕｒｅ ｆｌｕｉｄ． 

 
 （１）The valve is opened by turning the hand wheel to counterclockwise and closed by turning it to 
    clockwise. 
 （２）If the handle torque sharply rises during closing operation, foreign matter can be caught in the 
    weir (seat section). Fully open the valve to remove it and restart closing operation. 
 
７．Piping hydraulic shell test 
  Piping hydraulic shell test pressures shall be in accordance with Table 1(Page 6). 

 ＣＡＵＴＩＯＮ 
  Ｔｈｅ ｄｉａｐｈｒａｇｍ ｖａｌｖｅ ｃａｎｎｏｔ ｕｓｅ ｔｈｅ ｈｙｄｒａｕｌｉｃ ｔｅｓｔ ｐｒｅｓｓｕｒｅ ｉｎｄｉｃａｔｅｄ ｉｎ ＪＩＳ Ｂ２２３８， 
  Ｂ２２３９ ａｎｄ Ｂ２２４０ ａｓ ｔｈｅｙ ａｒｅ． 
  Ｉｆ ｔｅｓｔｅｄ ｗｉｔｈ ｐｒｅｓｓｕｒｅ ｅｘｃｅｅｄｉｎｇ ｔｈｅ ｖａｌｕｅｓ ｉｎ Ｔａｂｌｅ １，ｅｘｔｅｒｎａｌ ｌｅａｋａｇｅ ｍａｙ ｏｃｃｕｒ ｆｒｏｍ 

  ｂｅｔｗｅｅｎ ｔｈｅ ｂｏｄｙ ａｎｄ ｔｈｅ ｄｉａｐｈｒａｇｍ． 
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８．Maintenance and Management 
 Maintenance and management is basically to keep the valve in a state that enables smooth operation 
 without leakage from a pressure retaining part of the valve after starting operation. 
 To attain this, it is necessary to monitor an everyday operation and continue to keep it. 
 Perform daily inspection and periodic inspection, referring to the following items. 
 
 ８.１ Daily Inspection 
 （１）Is there any fluid leakage between the body (1) and the bonnet (4) and the connection area of 
    the piping? 
    If leakage is found, tighten the bolt further after releasing fluid pressure. 
 （２）Is there any fluid leakage from the crack or corrosion hole in the body (1)? 
 （３）Is it possible to operate smoothly? 
 （４）If any abnormality occurs, refer to Chapter 10 "Troubleshooting". 
 
 ８.２ Periodic inspection 
 （１）Intervals of inspection vary with the conditions and frequency of use. 
    Normally, perform the inspection once every 6 through 12 months. 
 （２）Periodically check that the tightening bolts securing the body and diaphragm are not 
    loose. If the bolts are loose, retighten them according to the torque value listed in Table 2. 
    Retightening must be done especially for PTFE diaphragm. 
              Table 2 Tightening torque for diaphragm     Unit: N･m 

Nominal diameter DN 15 20 25 40 50 65 80 100 
Other 

than hard 
rubber 

lined body 

3 4 6.5   12 20 35 60 30 
PTFE 

Diaphragm Hard 
rubber 

lined body 
4 5.5 9 17 30 55 90 45 

Rubber diaphragm 2 3 4 9 13 20 35 14 
 （３）Inspection of flow passage section 
   ① Check for any adhesion of foreign material or adherence in the main body. 
   ② Check for the state of corrosion of liquid-contacting section and the degree of wear. 
   ③ Check for the state of the lining surface of the body (existence and degree of swelling, crack, 
     chipping, etc.). 
   ④ For the diaphragm, carefully check the liquid-contacting surfaces and the rear side for the 
     condition of appearance (degree of deterioration, existence of cracks and wear). 
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９．Replacement of Parts 

 ＷＡＲＮＩＮＧ 
  Ｉｆ ｙｏｕ ｃａｒｒｙ ｏｕｔ ｒｅｐｌａｃｅｍｅｎｔ ｏｆ ｐａｒｔｓ ｗｈｅｎ ｉｓ ｆｌｕｉｄ ｒｅｍａｉｎｉｎｇ，ｔｈｅ ｆｌｕｉｄ ｃａｎ ｃａｕｓｅ ａ 

  ｒｉｓｋ ｏｆ “ｐｈｙｓｉｃａｌ ｄａｍａｇｅ，ｂｌｉｎｄ”． 

  Ｂｅｆｏｒｅ ｒｅｐｌａｃｉｎｇ ｔｈｅ ｐａｒｔｓ，ｍａｋｅ ｓｕｒｅ ｔｈａｔ ｔｈｅｒｅ ｉｓ ｎｏ ｆｌｕｉｄ，ｇａｓ，ｏｒ ｓｔｅａｍ ｒｅｍａｉｎｉｎｇ 

  ｉｎｓｉｄｅ ｔｈｅ ｖａｌｖｅ． 

 
 ９.１ Connecting method of the Diaphragm and its shape 

Table 3 

Diaphragm 
Valve 

nominal 
diameter 

Connecting method Shape  

15～20 

 
 
 
 

Inserted type  Rubber 
 diaphragm 

25 or more 

 
 
 
 

Screwed type 

15～20 

 
 
 
 
 
 
 

Normal open type 

 PTFE 
 diaphragm 

25 or more 

 
 

 
 
 
 
 

Bayonet type 
Normal close type 

 
 ９.２ Bolts and nuts fastening the Diaphragm 

Table 4 
 Nominal diameter 
 of valve 15 20 25 40 50 65 80 100 

 Nominal size 
 of hexagon gut M6 M8 M10 M12 M16 M12 

 Nominal size 
 of spanner 10 13 17 19 24 19 
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 ９.３ Replacement procedures for the Diaphragm 
  The diaphragm can be replace with the valve body connected to the piping. 
 （１）Remove the bolt and nut (5) securing the body (1) and the bonnet (4). 
 （２）Lift the bonnet out from the body.  
    If the diaphragm, the body and the bonnet stick each other, move the bonnet to left and right to 
    loosen them. 
    If they still stick tightly, insert a minus driver, but take care not to damage the sealing 
    surface of the body. 
 （３）Replacement of the diaphragm 

 ＷＡＲＮＩＮＧ 
  Ｉｆ ｔｈｅ ｄｉａｐｈｒａｇｍ （２） ｃｏｎｔａｃｔｓ ａｃｉｄ ｏｒ ｏｔｈｅｒ ｐｏｉｓｏｎｏｕｓ ｃｈｅｍｉｃａｌｓ，ａ ｒｉｓｋ ｏｆ “ｄｅａｔｈ，ｓｅｒｉｏｕｓ 
  ｉｎｊｕｒｙ，ｂｌｉｎｄ” ｉｓ ｈｉｇｈ ｄｕｅ ｔｏ ｔｈｅ ｆｌｕｉｄ． 
  Ｂｅ ｓｕｒｅ ｔｏ ｔａｋｅ ａｐｐｒｏｐｒｉａｔｅ ｐｒｅｖｅｎｔｉｏｎ ｍｅａｓｕｒｅｓ ｓｕｃｈ ａｓ ｗｅａｒｉｎｇ ｒｕｂｂｅｒ ｇｌｏｖｅｓ ｗｈｅｎ 
  ｈａｎｄｌｉｎｇ． 
  （ａ）Removing 
    Remove the diaphragm (2) from the compressor (6) as follows： 
    ① For the inserted type, the diaphragm (2) can be removed by pulling while twisting it. 
    ② For the screwed type, the diaphragm (2) can be removed by turning it counterclockwise twice. 
    ③ For the bayonet type, the diaphragm (2) can be removed by pulling it after turning it to 
      clockwise or counterclockwise by 90 degree. 
  （ｂ）Confirmation 
    ① Confirm that new diaphragm (2) conforms to its nominal diameter and kind of material. 
    ② Check the new diaphragm (2) for any scratch. 
  （ｃ）Installation 
    Install the new diaphragm (2) to the compressor (6) using the steps below. 
    ① Inserted type (Figure 6) 
      Apply a small amount of water onto the head  
      of the diaphragm (2) and screw into the hole 
      of the compressor (6). 
 
 
                                      Figure 6 
    ② Screwed type (Figure 7) 
      Screw down the machine screw until the boss 
      upper surface of the diaphragm (2) comes into 
      contact with the dent of the compressor (6). 
      Then, return the diaphragm (2)  by“α°” 
      until hole“a’ ”of the diaphragm (2) coincides 
      with bonnet flange hole“a”. 
 
 
 
                                      Figure 7 
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    ③ Bayonet type (Figure 8) 
      Insert the cross pin into the groove of the compressor (6), and turn to the right while securely 
      pressing the center of the diaphragm (2) with a finger. 

 ＣＡＵＴＩＯＮ 
  Ｉｆ ｔｈｅ ｃｅｎｔｅｒ ｉｓ ｎｏｔ ｐｒｅｓｓｅｄ ｓｅｃｕｒｅｌｙ，ｔｈｅ ｃｒｏｓｓ ｐｉｎ ｉｓ ｃａｕｇｈｔ ｉｎ ｔｈｅ ｇｒｏｏｖｅ ｏｆ ｔｈｅ 
  ｃｏｍｐｒｅｓｓｏｒ ｃａｕｓｉｎｇ ｒｅｓｉｓｔａｎｃｅ．Ｉｆ ｔｈｅ ｄｉａｐｈｒａｇｍ ｉｓ ｔｕｒｎｅｄ ｕｎｄｅｒ ｔｈｉｓ ｓｔａｔｅ，ｔｈｅ ｃｒｏｓｓ ｐｉｎ 
  ｉｄｌｅｓ． 
  Ｔｈｉｓ ｍａｙ ｃａｕｓｅ ｔｈｅ ｄｉａｐｈｒａｇｍ （２） ｔｏ ｂｅ ｕｎｕｓａｂｌｅ． 
  Ｅｎｏｕｇｈ ｃａｒｅ ｓｈｏｕｌｄ ｂｅ ｔａｋｅｎ ｔｏ ａｖｏｉｄ ｔｈｉｓ ｐｒｏｂｌｅｍ． 
 
 
 
 
 
 
 
 
            Figure 8                Figure 9 
  It is normal that the cross pin intersects the touchline by 90 degree, however, fluctuation within 
  15 degree is regarded normal (Figure 9). 

 ＣＡＵＴＩＯＮ 
  Ｗｈｅｎ ｉｎｓｔａｌｌｉｎｇ ｔｈｅ ｎｏｒｍａｌ ｃｌｏｓｅ ｔｙｐｅ ｄｉａｐｈｒａｇｍ，ｕｓｅ ｔｈｅ 
  ａｂｏｖｅ-ｍｅｎｔｉｏｎｅｄ ｐｒｏｃｅｄｕｒｅ ａｆｔｅｒ ｉｎｓｅｒｔｉｎｇ ｉｔ ｉｎｔｏ ｔｈｅ 
  ｃｏｍｐｒｅｓｓｏｒ ｇｒｏｏｖｅ ｗｉｔｈ ｔｈｅ ｄｉａｐｈｒａｇｍ ｒｅｖｅｒｓｅｄ ａｓ ｓｈｏｗｎ 
  ｉｎ Ｆｉｇｕｒｅ １０． 
                                        Figure 10 
 （４）Assembly 
   ① Clean the weir and sealing surfaces of the body (1) with a cloth. 
   ② After confirming that the diaphragm (2) has been properly installed onto the compressor (6), 
     operate the hand wheel to set the valve to the open position. 
   ③ Put the bonnet on the body (1), and temporarily tighten with the bolt and nut (5). 
   ④ Open and close the valve several times for centering, then fully close the valve. 
   ⑤ Tighten the bolt and nut (5) diagonally in alternate steps in equal turning increments while the 

 valve closed, taking care that only one bolt may not be tightened. Confirming that the bonnet and 
 the valve body are secured, open the valve more than 10% and tighten all the bolt and nut (5) 
 evenly. In case of rubber diaphragm is to be used, tightening by hand are sufficient. If you need 
 the tightening torque as a reference, the torque listed in Table 2 is to be used. 
In case of PTFE diaphragm, tighten all the bolt and nut (5) evenly according to the torque listed 
in Table 2, and retighten with proper torque 4 hours or more after the first tightening to increase 
reliability of the seal between diaphragm and the valve body. 

 ＣＡＵＴＩＯＮ 
  Ｉｆ ｔｈｅｒｅ ａｒｅ ｓｃｒａｔｃｈｅｓ ｏｎ ｔｈｅ ｓｃｒｅｗ ｏｆ ｔｈｅ ｂｏｌｔｓ ａｎｄ ｎｕｔｓ ｄｕｅ ｔｏ ｒｅｐｅａｔｅｄ ｍａｉｎｔｅｎａｎｃｅ， 
  ｓｐｅｃｉｆｉｅｄ ｔｉｇｈｔｅｎｉｎｇ ｔｏｒｑｕｅ ｓｏｍｅｔｉｍｅｓ ｃａｎｎｏｔ ｂｅ ｏｂｔａｉｎｅｄ ｅｖｅｎ ｉｆ ｔｉｇｈｔｅｎｅｄ ｂｙ ｔｈｅ ｔｏｒｑｕｅ 
  ｌｉｓｔｅｄ ｉｎ Ｔａｂｌｅ ２． 
  Ｂｅ ｓｕｒｅ ｔｏ ｃｏｎｆｉｒｍ ｔｈａｔ ｔｈｅｒｅ ｉｓ ｎｏ ｌｅａｋａｇｅ ｂｙ ｃｏｎｄｕｃｔｉｎｇ ｒｅｓｉｓｔａｎｃｅ ｔｅｓｔ ａｆｔｅｒ ｒｅｐｌａｃｉｎｇ 
  ｔｈｅ ｄｉａｐｈｒａｇｍ．Ｉｆ ｔｈｅ ｌｅａｋａｇｅ ｉｓ ｔｏ ｂｅ ｆｏｕｎｄ ａｔ ｔｈｅ ｒｅｓｉｓｔａｎｃｅ ｔｅｓｔ，ｒｅｔｉｇｈｔｅｎ ａｆｔｅｒ ｒｅｌｅａｓｉｎｇ 
  ｔｈｅ ｆｌｕｉｄｐｒｅｓｓｕｒｅ． 
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 ９.４ Disassembly and assembly procedures for the bonnet 
 ９.４.１ Type:400NB（Refer to Figure 11） 
 （１）Tap out the pin (10) from the spindle (7) using 
    a pin punch and a hammer. 
 （２）Remove the hand wheel (9) from the spindle (7). 
 （３）Turn the spindle (7) clockwise and extrude 
    the compressor (6) from the bonnet (4). 
 （４）Remove the compressor (6) and the thrust 
    washer (19) from the spindle (7). 
 （５）Turn the spindle (7) clockwise further and pull out 
    the compressor (6) from the bonnet (4). 
 （６）Since the stem bush (4A) is fabricated with being 
    inserted into the bonnet (4), it cannot be disassembled. 
 （７）Wipe the parts with a soft cloth, and clean them. 
 （８）When the parts are damaged due to corrosion or 
    wear, replace them new ones. 
 （９）Apply proper amount of grease to the screw of the 
    spindle (7) and the thrust washer (19). 
 （10）For reassembling, use the steps (1) ~ (5) in reverse. 
 
                                   Figure 11 
 
 ９.４.２ Type:S400NB（Refer to Figure 12） 
 （１）Tap out the pin (10) from the spindle (7) using 
    a pin punch and a hammer. 
 （２）Remove the hand wheel (9) from the spindle (7). 
 （３）Remove the indicator ring (22) and the guide (23) 
    from the spindle (7). 
 （４）Remove the indicator plate (24) from the bonnet (4). 
 （５）Turn the spindle (7) clockwise and extrude 
    the compressor (6) from the bonnet (4). 
 （６）Remove the compressor (6) and the thrust 
    washer (19) from the spindle (7). 
 （７）Turn the spindle (7) clockwise further and pull out 
    the compressor (6) from the bonnet (4). 
 （８）Since the stem bush (4A) is fabricated with being 
    inserted into the bonnet (4), it cannot be disassembled. 
 （９）Wipe the parts with a soft cloth, and clean them. 
 （10）When the parts are damaged due to corrosion or 
    wear, replace them new ones. 
 （11）Apply proper amount of grease to the screw of the 
    spindle (7) and the thrust washer (19). 
 （12）For reassembling, use the steps (1) ~ (7) in reverse. 
 
 
 
                                   Figure 12 
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 ９.４.３ Type:L400NB（Refer to Figure 13） 
 （１）Tap out the pin (10) from the spindle (7) using 
    a pin punch and a hammer. 
 （２）Remove the hand wheel (9) from the spindle (7). 
 （３）Loosen the set screw (74G), turn the nut (80E) 
    counterclockwise and pull out from the spindle (7). 
 （４）Turn the spindle (7) clockwise and extrude 
    the compressor (6) from the bonnet (4). 
 （５）Remove the compressor (6) and the thrust 
    washer (19) from the spindle (7). 
 （６）Turn the spindle (7) clockwise further and pull out 
    the compressor (6) from the bonnet (4). 
 （７）Since the stem bush (4A) is fabricated with being 
    inserted into the bonnet (4), it cannot be disassembled. 
 （８）Wipe the parts with a soft cloth, and clean them. 
 （９）When the parts are damaged due to corrosion or 
    wear, replace them new ones. 
 （10）Apply proper amount of grease to the screw of the 
    spindle (7) and the thrust washer (19). 
 （11）For reassembling, use the steps (1) ~ (6) in reverse. 
 
 
 
                                   Figure 13
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１０．Troubleshooting 
 Refer to the list below to solve problems such as fluid leakage, operation, etc. 

Failure Causes Countermeasures 

Leakage from the body. 

When leakage is found, 
following problems can exist： 
① Hole in the body due to 
  corrosion. 
② Crack on the body due to 
  stress. 
③ Weld cracking caused due 
  to leakage from the welded 
  portion. 

Replace the body. 

The bolt is loose. Retighten the bolt. Piping 
connecting 
area. Unsuitable gasket. Replace the gasket. Leakage from 

the connecting 
area of the body. 

Connecting 
area of the body 
and the 
diaphragm. 

Bolts and nuts are not securely 
tightened or unevenly 
tightened.. 

Retighten the bolts and nuts 
with appropriate torque. 
Adjustment of unbalanced 
tightened bolts and nuts. 

Leakage from the connecting area 
of the bonnet and the diaphragm． Diaphragm is damaged. Replace the diaphragm. 

Foreign material is caught. Remove foreign material. 
Fluid pressure is high. Adjust the pressure. 
Wear of the body. Check and replace. 

Leakage from the seat. 

Diaphragm is damaged. Replace the diaphragm. 

Grease is run out of the screw 
of the spindle and the bonnet. 

Apply proper amount of grease 
to the screw of the spindle and 
the bonnet. During closing and opening 

operation, the torque of the hand 
wheel is too high or the hand 
wheel does not move. Galling of the screw of the 

spindle and the bonnet. 

Correction of the screw. 
If the thread cannot be 
corrected, replace the bonnet 
and the spindle. 

 
１１．Disposal 

 ＣＡＵＴＩＯＮ 
  Ｕｓｅｄ ｐａｒｔｓ ｐｒｏｄｕｃｅｄ ｆｒｏｍ ｍａｉｎｔｅｎａｎｃｅ ｏｆ ｖａｌｖｅｓ ｓｈｏｕｌｄ ｂｅ ａｄｅｑｕａｔｅｌｙ ｄｉｓｐｏｓｅｄ 
  ｏｆ ａｓ ｉｎｄｕｓｔｒｉａｌ ｗａｓｔｅ． 
  Ｉｎ ａｄｅｑｕａｔｅ ｄｉｓｐｏｓａｌ ｏｒ ｂｕｒｎｉｎｇ ｏｆ ｗａｓｔｅ ｗｉｌｌ ｃａｕｓｅ ｅｎｖｉｒｏｎｍｅｎｔａｌ ｐｏｌｌｕｔｉｏｎ． 


