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(R) Recommended Design and Test Requirements
for Hydraulic Thermal Expansion Relief Valves

RATIONALE
ARP4835 has been updated to Revision A for the following reasons:
¢ It has been rewritten to a new format including the title change.
e |tincorporates technical and editorial changes.
e The references have been updated.

TABLE OF CONTENTS

1. T 0 | RSP 4
1.1 U 0o PP 4
1.2 L@ TS ) T 1T o 1RSSR 4
2. L ]t L S 4
2.1 P o] o] ez= 1] (ST B o TeTU o 4 [= o1 - RS 4
211 TN = ¥ o] o= 4o o -SSR 4
2.1.2 U.S. Government PUDICAtIONS. ..........uuiiiiiiiiiiiiiiiiiiiieiiiiie e nan 5
2.2 1= 71 71T o 5
3. RECOMMENDED REQUIREMENTS ......ooiiiiiiiiiiiiiiitieteeeeeeeeeeeeeeeeeeesasassssssssssssssssssssssssssssssssssssssssssnnnsnnsnnns 7
3.1 L= T | RSP 7
3.2 Functional REQUIFEMENTES .. ... i e e e ettt e e e e e e e ettt e e e e e eeeennnnans 8
3.3 Performance REQUITEMENTS. ...........uuiiiiiiiiiiiieiiiieeeieeeee e eeae e aaaeaaeeseeaeeessssnasnsssssnssssnnnsnnnnnnnnnnnnnnnnnn 8
3.31 [ (0T oo [ 1= 0 0 1= o€ PR 8
3.3.2 MiINIMUM RESEAE PrESSUIE ... et e e e e e et e e e e e e e e e e e e e e eeeennnnaens 8
3.3.3 EXIErNal LEAKAGE ...ttt ettt ettt ettt ettt ettt b teannnnnnnrne 8
3.4 OPErating TEMPEIATUIE ... ... e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaeees 8
3.41 F g a] o= oL A =T o g 0= = (1 = U 8
3.4.2 Hydraulic FIUuid TEMPEIatUIre ..........ooo ittt ettt et et e eeeaeeeneeee 9
3.5 (07T 0 =3 1T 1o o TSRS 9
3.51 = LT = SRR 9
3.5.2 COITOSION RESISTANCE ... .uiiiiiitiii e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaes 9
3.5.3 = T=Yor (o T @7oTaTo L8 o2 1Y/ =TT 3 o 1o Vo R 9
3.54 SIS ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeees 9
3.5.5 HYArAUIC FIUI ... s 9
3.6 PhySiCal REQUIFEMENTS. .......eeiiiiiiiiiii ittt s 9
3.6.1 MoUNtiNg REQUIFEMENTS ..ottt s 9

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2021 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: ~ Tel:  877-606-7323 (inside USA and Canada) ; ; ; i
Tel:  +1724-776.4970 (outside USA) For more information on this standard, visit

Fax:  724-776-0790 https://www.sae.org/standards/content/ARP4835A/
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://lwww.sae.org



https://www.sae.org/standards/content/ARP4835A/

SAE INTERNATIONAL ARP4835™A Page 2 of 24

3.7

3.7.1
3.7.2
3.7.3
3.74
3.7.5
3.7.6

RS ( =7 g o {0 SRR 10
RaAtEd SYSEM PrESSUIE ... ...ttt e e e e e e st e et e e e e e s e e st b ba e e e e e e e e e e annnnneeeeeas 10
L o0 =T 10
UItIMate (BUISt) PreSSUNE ...ttt e e e e e e ettt e e e e e e e e et e e e e e e e e eannneeeeeeeas 10
Fatigue (PreSSUre IMPUISE) ... .oiii ittt e oottt e e e e e e s ettt e e e e e e e e e anteeeeeeeaeeeeaannnnneeeeeas 10
OPEratioNAl SNOCKS ... .uueeeiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaes 10
V4o = 11T o SR 11
F et e =) [T = o) o o] o Y S 11
HEANAIING LOBUAS ... s 11
Maximum WreNCNING TOFQUE .......oeiiiiiiiiiiiiiiiieeie ettt ettt bbb bbb bbb bbb bbb bbb bbb bbb bbb bbbbeennnanee 11
L[ BT r= T IR =T g o 4 o SR 11
B g Nt 11
Environmental REQUIFEMENTS ....... i e e e e e et e e e e e e e e eeenna e e e eeeeeeene 11
Operational and Safety REQUIFEMENTS ..........uuuuiiiiii e aaa e e 12
L= 1= 1 1 /2 12
[T 18T r= T Uo7 = 30 I - 12
Repeated ASSEMDIY ......ooo s 12
(] = = SRRSO 12
ST = USSP 12
=4 X1 o o 12
(7= =T - RSP PPPPPPPP 12
Detail Marking REQUIFEMENTS .......oiiiiiiiiiiiiiiiiii ittt bbb bbb bbb bbb bbb bbb abeneeaennnee 12
RECOMMENDED QUALITY ASSURANCE PROVISIONS ........oooiiiiiiiiiiiiiieiiieieeeeeeeeeeeeeeeeaeeeeesssssssssnsenees 13
RG] oo TS o114V ZR o]l 1 =Y 1Yo 1 o] o H 13
Physical Defect INSPECLION ........oiiii ettt e e e e e s e e e e e e e e e e nnneeeeeeeas 13
L@ T E ) Tz To] e I =] SRR 13
Test Stand REQUITEMENTS.......coooiii i 13
L= 911 =T L0 o o PSRN 13
TS N L g = o2 T o 13
LTS AN G (1o LIRS =T g o) [ 13
First Article INnSpection REPOM........ oo ettt e e et e e e e e e ceee e e e e eeeenenes 14
REJECHION. ...t s 14
RECOMMENDED PRODUCTION ACCEPTANCE TESTS......coiiiiiiiiiiiiiieiieeieeeeeeeeeeseeeeesssassesssssssssssnsnnnes 14
Visual and Dimensional EXamination ...............i it eeees 14
Acceptance Test Program ... 14
L= T | SRR 14
L ooy =TT I I S 15
0T (=TT 0 = Y 15
TS o L SIS U I T S 15
B Nt 15
= =Tor (o T @7oTa Lo 18 o2 1Y/ =TT o o 1o Vo [N 15
e =To T = Tilo TN {0 g a1 o] 4= T 0 L O 15
3 (o] = To L= TR T (o N = Uo7 {1 o o S 15
RECOMMENDED QUALIFICATION TESTS ....oiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeesessesssssssssssssssssssssssnssssssssnnnnnnns 16
L T= YT | SRR RPPPR 16
Qualification By SIMIIAITLY ..........eeeeiiiii e e ettt e e e e e e s e e e e e e e e e e nnneees 17
Qualification Unit FUNCHONAI CRECKS ........uuuuiiiiiiiiiiii s n s ea e a e e e a e e e e e eeas 17
U g o (o g = B I £ S 17
REPEAtaDIIitY TEST ... 17
=g o 0T =T oI @3 o1 13 T SR 18
RePeated ASSEMDIY ......oooiiiiiiiii s 18
Additional FUNCHONAI TESES ...ttt e ettt e e e e e e eeet e e e e e e e eeeann e e e e eeeeennns 18
ENVIFONMENTAl TESES ... ettt oottt e e e e e e eetb e e e e e e eeeaaa e e e e eeeeennnan 18
L]0 01T = LU ST =T PR 19
L 100 101 2 20
[ TU 1o ST U Yo7 =T o] 1] o1 1 77O 20

FUNQUS RESISTANCE/FUNGUS.......oi ittt e e e e e e ettt e e e e e e e e e neb e e e e e e e e e eannnneeeeeaeaeean 20



SAE INTERNATIONAL ARP4835™A Page 3 of 24

6.3.5
6.3.6
6.3.7
6.3.8
6.4

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.4.7
6.4.8
6.5

6.5.1
6.6

6.7

6.7.1
6.7.2

71
7.2
Figure 1

Table 1

ST LT o= 1Y/ 1= L oo [ TR 20
ST TaTo = g T N D 10 U RSRRRSRR 20
LA g o] o) =TT TSRS 20
T o PP PPPPPPPPPPPPPPPPPIN 20
o (0 = I = USSR 20
L ooyl =TT I = £ 20
Fatigue (Pressure IMpuISE) TS ........ue it e e r e e e e e e e e e e aeeeean 20
OperatioNal SNOCKS TESES ......uuuiiiiiii e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaens 21
4T o] = LT TN =] €SS 21
Steady-State ACCleration TeSt..... ..o i e e e e e e e 22
HaNAIING LOAAS TEST ... s 22
LAY =T T o =T R = U 22
Flexural STrenGth. ... ..o ettt e ettt e e e e e e e e e e e e e e e e e e e nneeneeeaaaean 22
DTS (W o (Y7 I £ 22
UIIMate (BUISE) PreSSUNE ...ttt e e ettt e e e e e e e e e e e e e e e e e e e nnnneeeeas 22
o Lo 110 g =TI I =T -SSR 23
POSt QUAIITICAtION TESES......uiiiiiiiiiiiiiiiiiitiiite it asssssaassns s 23
ACCEPIANCE TESES ...ttt ettt ettt ettt e et te e et etetesenebnnnnnee 23
[aTS] o =Tex (o] o IR PP PP P PP PPPPPPPPPPPPPPPIR 23
T I 23
Factors Affecting TeSt RESUILS........... i e e e eeeeeas 23
V7T TN T g To =1 o] ST 24
(TSI S (T 0 TS 6

OTUE[1iler=1 (o] o IR (=TS o]y o | = o o S 16



