
PASSENGER CAR SIDE DOOR 
LATCH SYSTEMS-SAE J839 JUL82 SAE Recommended Practice 

Kq.H!11 ul Ihe: Hurty t.IlISIllt'l'f1l1g COIlllHltIc:e. <lpproVl'd NO~·l·mlH."1 1902. tlnnJ re~'ision b)' the Llldl and HlIIgt.' SUhLOlllllliuct.' JLlly 1~l'S~. 

I. Scope-Thi, S"E ReCOllllllt'IHkd Pral lice e'''lhlishes minilllulIl per­
\(m lIa II ... , re'l"irelllellis alld test procedllrn I,)r ('v"luatill~ alld I('still~ 

l",ss'.'II~tT car ,ide dool latch systellls. It is limited to It'SIS t hat call he 
cOllducled 011 1IIlif()rnl lest flXlun.'''j and equiplnenl ill nHllllu.'ITially availa­
hk lahorawl y test I',cililics. 

'("he It'st pr'l)("cdurt's alld IlliuilllllllJ pt.·rl()J-lll;IIHT r('quin'lllcllls outlined 
III I his n'l OlllllU'lHlc:d pr.ICl iet' ;In.' ha.'\t:<1 011 t 1I1TC"lllly "\'<lll;.bl(' l'ngillt't'rillg 
d"la. II is illtelld('d thai all portions of the n'l·ollllllended plactice wIll 
he p(,riodi(ally reviewed and levised, as addition,,1 knowledge regarding 
vehid(' I"tch perfollllance under impact conditiolls is devdoped. 

2. Terminology 
2.1 Latch-A IIII:.-halli .. ,,1 d('vice ('mployed to posilion the door in 

a dosl'd pmilloll rdative to the vl'hil I!' hody wilh provisions for contlolled 
rl'\c,IS<' (,)1 ope,atioll). 

Basic Latl h COmplHll'lIIS (Nomenclatllre) all': 
I'L\TE-Thl' IIlain hody or fi·allle j()I slipporling working· cOlllpuncllIs, 

appellda1\es ,<lid tr,H1smillin~ 01 dislrilHlling luads 10 the door slructure. 
ROT()R (OR BOI:I )-Thc nJiatillg or slidill~ member of lhl' latch which 

ellga1\l's and reslrains the bldl W lhe striker. 
R .. ncIIFT-A l1ll'mher of lhe blch COIIIIl'([l'd 10 Ill!' rowr to provide 

an ahulIllt'111 or abulllIC"IHS which. ",heu propedy indexed, becoIlH.: CIl­

g;I~('d Wilh a related pawl lo inhihit IlitHiOIl 0(" the n,lor ill olle Jircuioll. 

PAWI.-A 11Il'lIIber of the latch lhat Gill be (allsed to enga~e the "but· 
nlt'uls of lhl' ratdll.'l lo inhibit rdativ(, I!lotion befwcen the [w() pans 
l'xcq)1 ill olle dill'uioll. 

2.2 Striker-A Illechanical device wilh which the !.lIdl en~ages on 
lhe opposing IIIl'lIIb<'r of Ihe hody. 

2.3 Fully Latched Position-The allilllde that exists betwl'en the 
bleh alld striker when the door is sl'nm:l)' positioned ill Ihe hIlly closed 

I""illon. 
2.4 Secondary Latched Position-The allillldc that exists hetwecn 

Ihe Ialdl and slriker when the lalell holds thl' door in a position less 
thall fnlly (Ioseo. 

Non:: The secondalY lalc\\("d posilion lIIay be included in Ihe side 
door "'tch. as an ,ldded I1llThaniClI kallln' to r<,dllcl' the possibility "I' 
Ihe door opl'lIillg li·cdy. in Ihl' ,'velll the door is nOl closed to the fully 
lalChl'd position. It should be recognized thai doors are illiended It> he 
ill Ihe filII)' Ialchl'd posilion whenI've. the vehicle is ill motion. 

3. Basic Requiremellis 
3.1 Longitudinal Load-All aUiOlIIOli\T door 1,llch alld striker as­

sl"llIbly. whell h'~led as described undt"! {e~1 pron:-dlln:,:,. HIU::;t he ;."de 
</> to wilhst,lIId all ultilllate IOllgillldill,,1 load oC II 000 N whl'lI ill lhl' lully 
</> latlhl'd p",iliull (sec paragraph ·1.1) and 4450 N when in the sedllldary 

latched posilion (see paragrilph 4.:1). 
3.2 Transverse Load-All aUlolllolive door latch dlHI striker assclll­

bl)" whl'll lested as described lInder tnt procl'dllles. must be able (() 
</> wilhsland an ultim,lIl' transverse load of H'lOO N wbl'lI in the lully I"tched 
</> posilion (see paragraph 4.3) and 44!JO N II'hl'lI ill the sl'cond"ry latched 

POSilioll (se(' p'lI<1graph 4.4). 
3.3 Inertia Load-All aUlOlllolivt' door "'tch. whl'lI cOlllailled in the 

dool lalch system (induding Ihe door lallh. sll iker a"l'IlIbl)" o"tsid,' 
handle. key qlilldel and allY conlleClillg lII('dlanisms) and. ill Ihe hilly 
l"leh"d position, whell evaluated by cak"lalioll, musl remain in the hilly 

</> "'rched position when subjl'Cll'd to an inertia load 01'30 g i" any direction. 
(Sec para~raph 5.) 

N(n Ie: Due to the interdependency of the componellls, il is importalll 
thai lhe dool latch be analyzed wilhin the confines of Ihe lOla I sysu:rn 
and Ihesl' result.s considered the basis of accept alice. 

4. Static Tests 
4.1 Longitudinal Load-Fully· Latehed Position 

4.1.1 l'liRPUSE-To determine I h,' ability of the vehicle latch and striker 
to wilhstand a teS! load perpl'lIdiclllar 10 th!' bcl' of Ihl' latch. 

-I.I.:! EQIIII'MENT 
(a) Tl'lIsile tl'stillg machine. 
(hI SIalic tl'SI fixtuIl' (see Fi~. I). 

The ¢ symbol is for the convenience of the user in locating areas where 

technical revisions have been made to the previous issue of the report. 

If the symbol is next to the report title, it indicates a complete revision 
of the report. 

4.1.:-1 OPERATION 
(a) All,Kh Ihl' tesl lixlull' 10 the Inollllting plovisions of Ihl' latch 

alld Stl iker. Ali~n Ihe dircelion of ell~a~t'lIIelll parallel 10 the lillkage ()f 
Ih(' fiXIllIl'. MOllllt lixtllrt· wilh latt h alld striker in fully lalchl'd POSillOIl 
in Ihe t('st n,," hi",· so as to ,11'1'1) a load plTp,'ndi, ular to the I,,,e of 
tlll'l,IICh. 

(hl Locale wei);h" 10 apI''' " K!IO N I"ad tl'llllill!\ to Sl'parale Ihl' </> 
Ltl{ h .lIul ~Ink('r in lilt' directioll of Iht' dUIII 01'(,lIill~. 

(j") ;\Pl'h the tc. ..... , 10;I<I.II.t I.tlt' Hoi (If l°\.( ('cd .i) 1I111l/llIi1l1l1l1il LtilllH .. '. q) 
l{('(old 111.1\111111111 In,HI. 

. 4.2 Longitudinal Load-Secondary l.atched Position 
4.2.1 PURPOSE-To deterllline the ahilitv of Ihe vehide Ialch and striker 

ill the secondary position to with"and a ·tl'st load perpendicular to lhe 
biLl.' of the latch. 

4.:1.2 EQUIPMENT 
(a) Tensile testing machine. 
(II) Static I('sl fixture (see Fi~. I). 

4.2.:1 OPERATION 
(a) Attach the test fixtllre 10 thl' mOllnting provisions of the lalch 

and striker. Align the direction of engagelllent paralld 10 Ihe linkag·e of 
thl' fixture. Mounl lixture with latch alld striker in secOIH\al), lalChl'd posi· 
tion in Ihl' test machille so as 10 applv a load I'l'rpl'ndicular to 'he bce 
or the latch. 

(h) l.ocale weighls to apply to K'lO N load lellding to Sl'l",ratl' the </> 
latch and stliker ill Ihe dilectioll of the dool opt'nillg. 

(c) Apply the test load at a rate not 10 exceed 5 IIlm/min ulllil I'lilur!'. </> 
Record maximllm load. 

(d) The test plait' to which the door latch is mOlnlled will have a </> 
slrikl'r cutout conli~lIration similal to the l'lIVirOllment in which the door 
lalch will be mOllntl'd on lIollllal vehicle doors. 

4.3 Transverse Load-Fully Latched Position 
4.3.1 I'tIRI'OSE-To "('terrlulIl' the ahilil)' of til<' vehidl' latch alld striker 

to withstand the test load in the direction of dool opelling·. 
4.'\.2 F.QllIPMENT 

(a) TClISile leSlill~ llIachint'. 
(b) Static tesl fiXIUIT (see Fig. 2). 

4.:\.3 OPEKATION 
(a) Adapl the tesl fixlure 10 the mOllllling plovisions of the lalch 

and Sllikl'r. ['.1011111 fixlUre with Ihe lalcll and striker in lilll\' lalchl'd posilion 
in the It'S! lIIachine so as 10 apply a load ill Ihl' direction of door opening. 

(h) Apply the tCSI load at a lale IIl)t to exccl'd 5 nlln/min ulllii bilurt,. </> 

Record Ih .. IliaxirnulII load. 
4.4 Transverse Load-Secondary Latched Position 

4.-1.1 l'lIRI'OSE-To determine Ihe ahility ofllll' vchiclc latch and siriker 
ill lht, s('colldalY positioll to wilhSlan" Ihl' lest load in Ihe direction of 
dool" openiltg. 

4.·1.2 1':QlIII'MENT 
(a) TellSlle t(,Sling machine. 
(b) St,lIir teSf fixtule (see Fig. 2). 

4.-1.:-1 OI'EH,\TION 
(a) Adapt (he leS( fixture (0 lhe IlHHlIlling" provisiolls of Ihe lal,,-h 

and striker. I\folllll lixlllre with the ""ch and sllik"I ill secondary lalched 
posilion ill lhl' tesl machille so as to appl) .. a load in Ihl' dir(,ction of 
door opt.:'lling_ 

(h) "pply lhl' test load at a late not to l'xc(,l'd 5 nllll/millullIil hlillire. </> 

Record Ihe maxilllulIl load. 
5. inertial Analysis 

5.1 Purpose--To determille thl' ahility of the vchide blCh system 
(() resi,t inert ia loading by IlIl'ans of a mathl'malical anal)'sis of the compo· 
nl'lII pans in tbeir true car relatio",hip. 

NOTE: D!lc 10 I lie: (oulp!cxity uf phv";lcaJ tesling roc tl!crlial cLilracll.'ris· 
tics it isju<iged to be more pranical :111<1 more accllrale to basI' evaluations 
Oil IIlallwlllalical omalysis. The procedull' desnihed in Ihis sl'clion pro­
vides a IIll'anS 1,)1' analylically dl'll'rlnining·lhe ability 01" door latch system 
lo wilhstand illertia loadillg. Spring (()rees ale the ilvcragl' of th(' minillluill 
sprillg OlitPUt ill lbe It1stalled posilion and Ihe minilllum spring output 
in the releast' position. Friel iOIl dk'b ,111<1 wOlk 10 h!' dOll!' are nO( cOllsid· 
erl'd ill the cakul,lIlOns. (;ravitational pull 011 cOlllponellls Illay also be 
omit led il it tends to restrict unlatching. These omi"ions Irom the rakula· 
tions art' perlllissihle het.luse they provide addilional bnors of satl-ty. 

5.2 Calculation Consideration-Fildl component or subasst'llIbly 
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2 

890 N LOAD 

(

ADAPT THE TEST FIXTURE TO THE 
MOUNTING PROVISIONS OF THE 
lATCH AND STRIKER 

889:!: 013 mm 

INTERCHANGEABLE STRIKER MOUNTING PLATE 

(RECOMMENDED GAGE 3.05 ± 0.25 mm) 

"DESIGN SPECIFICATIONS TO BUILD THIS TEST EOUIPMENT 
MAY BE OBTAINED BY CONTACTING SAE (WARRENDALE, PA, 
REFERENCE J839). 

<I> • FIG. I-DOOR LA.TCII-STATIC I.OAD TEST FIXTURE 

ADAPT THE TEST FIXTURE 
ill THE MOUNTING PROVISIONS 
OF THE LATCH AND STRIKE R 

o 

(LONGITUDINAl. LOAD) 

APPLIED LOAD SIMULATING 
LA TERAl OUTBOARD OOOR 
OPENING. "PULL TO BE IN 
LINE WITH CONTACTING SUR­
FACES OF THE LATCH AND 
STRIKER" 

~-~ 
~~~RASS~ 

can be caicuLlled f()r its minimulIl inertia load resistance in a parllcular 
dire-Clioll. Their u)lIIbined resistallce, to the IJlllatrhing· operatioll, must 
assLlre Ihat the door latch system (when properly assemhled ill the vehicle 
door) will remain latched whell subjected to all inertia load of 30 g ill <I> 
any direction. Fig. 3 is an example of the componellis and comhinations 
of cornpollellls 10 be cOllsidereel. 

FIG. :!-DOOR I.ATCII-STATIC I.OAD FIXTURE (I.ATERAL LOAD) 
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• Of ~OTF 5 CG I)r COMPO", ',T 

-30g DECELERATION 

Given: Door Latch System Subjected to 30g Deceleration 
Average Push-Button Spring Output Force = 4.5 N 
Pawl Spring Output Torque = 0.45 N·m 

Fl 

F2 

F3 

a = 30 g (m/s2) 
F = rna = 30 mg 294.2 • rn 

Ml = 0.0163 kg 

M2 = 0.0227 kg 

M3 = 0.0122 kg 

M4 = 0.0422 kg 

d1 = 

d = 2 
d = 3 
d = 4 
d = 5 
d = 6 

31.50 mm 

10.67 mm 

4.83 mm 

31.S0mm 

37.60mm 

1.91 mm 

M1a (avg. spring output) = (0.Q163 x 294.2) - 4.5 

M2a = 0.0227 x 294.2 = 6.68 N 

M3a 
(0.0122/2) x 294.2 1.80 N 

2 

0.30N 

LMO = Fl x d1 + F2d2 - F3d3 = 0.30 x 31.5 + 6.68 x 10.67 • 1.80 x 4.83 72.0 N·mm 

Mo 72.0 
2.30 N 

d4 31.50 

F6 M4a = 0.0422 x 294.2 = 12.42 N 

3 

(

FS x d5 + F6 x d6 \ (2.30 x 37.60 + 12.42 x 1.91 ) 
LMp = (pawl spring output) - I = 0.45 . = O.34"·m 

1000 I 1000 

EQUATIONS 

SYMBOL DEFINITION 

m 

9 
d 
F 

M 

Mass 
Acceleration 
Gravitational Acceleration 

Distance to Pivot 
Force 
Moment About a Point 

METRIC UNITS 

SYMBOL DEFINITION 

kg 
m/s2 
m/s2 
mm 
N 

N·m 
N·mm 

Kilogram 
Meter per second squared 
9.806650 Meter per second squared 
Millimeter 
Newton 
Newton Meter (preferred) 
(Newton-Millimeter) 

FIG. 3-INERTIA LOADING-SAMPLE CALCULATION 
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