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HEALTH B SAFETY
LABCRATORY

Amalyst: Kate Nash
Project leader: Matthew L. Davies

24* August 2006

Test C.1: Time/pressure test as described i “Fecommendations on the Transport of
Dangerous Goods, Manual of Tests and Critenia’, fourth revized edition.

Detailed below are the results of time/pressure tests carried out at the Health and
Safety Laboratery (HSL) on pyrotechnic compositions and wmits.

The results are divided into groups of wmierest:
Flash and black powder

Whistles

Sparklers

Stars

The remaiming tables detail the results in order of fastest nse time, followed by all of
the raw data.
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Flash and black powder:
Compastion Min rise |Averags
o 2 B
PPN I r;:TF'.f tme |nsetme| =0
Mame Contains i ‘Er'r = | Artiiz name S ims) | gme
N Flash powder fom EXSN WPS unstizked . ]

&5 | Flasn 1 e powdered et L5 | mEs | 076 | D4
7 | eevFasn 1 | BF E'P"jﬁgn BMERSN | <rop | miire | rwFFEsht | 05 | 085 | 17 | oEt
o | e=Fasn s | FF Bp”?:;gﬂm ERSN | snien | mbdure | #xFFsnt | 0S| o83 | 140 | o
P | eoFasn | TEBRITERICMERSN | soon | miture | mwFFEen | 85 | 478 |z | o=
W EE] Siack powder granular HEF LS | a7s | 50 | 118
oo | wes 15omm - s

o| sFum Siack powder granuiar | WRR IS [ am | 43 | sae 3

. | we31zomm U
F | 8FBums= Black powdsrTuBKs nusteg | VSR TSI L qn | 485 | 6as ET)
c | we3 1zomm -
c| eem Siack powder granuiar | oo T [ oS | 7a2 | est | oss
v | msnz | EETMMINESEMERNT g ‘;}T}ET sawo3zal | b5 | 7ET | 1138 | 233
_ | wes 1zomm _
E | 5FBumst Black powderhusks museed | geoe ETR | 0S| 825 | eso 56

+ Henry Erank Fine black powder has smaller granules than the black powder
Lift charge from the WP2 150mm shell.

# Flash | composition: 45% potassiumn perchlorate, 22% magnalinm, 11%
sulplmr, 22%% aluminnm

« EP lift compesition: 63% potassium perchlorate, §% potassivm nitrate, 193¢
carbon, 10% phenolic resin

» BP burst composition: 8.3% rice husk, 91.7% black powder (73%: potassium
perchlorate, 14% sulphur, 13% carbon)
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Whastle:
Composition Sampse Min rse |Awarags
- N SATHE [ fime | time| =D
Hame Cantains e PR e name MIEEEN g | s
-1, Vihitzsie compasition from <S00um | EXSMIG4S .
ac | wriste 2 e cowder | Festvmipoe | DS | 174 [ 1 | om
Potassium p—
B | wniste percnioratepotassum (7070 | CSOT | romemace | 4 [ 448 | 462 | 04
banzoate
: whoie palist S
AR | wmgne | MEISHERELE TR NEEE | o | -84 | 784 | 1337 | eze
(=1
Potasslum po—
& | wniste 1 perenloratepotassum [ 7oza | RO | Homemace | 05 | 783 | o3s | 137
benzoate
*madividual units not weighed, assumed to be the same.
Sparklers:
Compcsition Sampie | MIN s | Averags
N weignt| Erysical wiags | Ime  [rise lime| SO
Kama Contalns ratio form Ariia rame = ims) [ms)
a= | Bu=sp Shie Sparer powdsrad fp'f'a':'.,';lf_': 05 | 935 | 1547 | 538
AD | medsp. Red sparkler powdered fp'f'a'?,'c‘lf_'g 05 | 1eme | 2511 | 1zeE
as | codsp Gold sparkler 'EG“E;? ";:'Flf.“ﬁ';d 50 | 1651 | 1712 | oss
z | Gwasp Gold sparkler 'E;Z‘J“'fd":_‘ L:{;‘ﬁ?;" 40 | 1os6 | moas | 102
v | Goidsp Gold sparkler 'Eff“'fd";' Lgﬁiﬁ';d a0 | 3zar | w3 | 347
% | Goldsp Gola sparkler ';ﬂ“Ej“; L:;g'e_‘ﬁ';d ap | e | g2 | 229
s
U | Gwasp Gold sparkler 'E;Z‘J“'fd":_‘ L:E_;‘?;" 1.0 | 7120 | 17083 | 13045
7| Gwdsp Gold sparkler 'E;?“'fd“:? ":i;'ﬁ?;" 05 |sm030|sosze| -

*only one repeat went over 2060bar
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Stars:
Compesiticn Sampie | Min rse |sverage
\eslant SEEs ime  |rss ime S0
Mame Contains iy |Prysical form| Artisename | gy | me) | (ma)
AN | s Silver bee pelets fground) powdered | 55'25;'“& o5 | 227 | a7z | zi
AL | =i Siver bee palisis whole = 55';';":":"& 65 | 672 | 573 | mi
as | st Ried 5tars, ground powdared |47 5":15;“‘-'5' 05 | @56 | 1534 | B56
- —
ap | s reen star, qround powdered |27 SSE TR gg | ags | qne: | 0ss
o 25 shols cakes’ e "
al | st Siue stars, ground powdared yet 05 | #7238 | 2098 | 218
aM | sl Siver bea pellets (partial) partial peiiet | 5 55'3;'“‘-' 10 | 2009 | 2430 | 428
L] 3 3 - -
er | st Red slars, whale wnoie  |[FSEETEEE N ys e | s | 11
o . 25 shols cakes’ - 3
a | st Bdue s5ars, whale whole get 15 | 2397 | 3643 | 10Eo
ao | st Green stars, whole wnole  |3° 5":15;”—'5' 1.4 | 2554 | 4522 | 2660

« Stars taken from a Foman Candle Combination (F.CC) firework.
» Stars were cylindrical, length 16mm, diameter Smm
» Stars were pressed, and contained a colour, gold flitter and crackle.
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Fesults, fastest nse time first:

Composition Sampia Wi rse .*.vr-:-rszge
A N Mass | tme ]
Nama Contalns "'rr:.%“ PHE.IH'EI Ariicie nama g | (ms) ur:f
.| Fizsn powder rom ExsN WPS unsticied . _
45 | Flssh e powdsreg | V0 arel 05 | mea | 073 | o4
R | BFiFiasn 1 | HKFESS m:’“ SEEN g | mincurs HKFIFTash 1 05 | oas | 137 | oe
o |sprasny |PRPESITED OSSN enun | momwe | mwEmasnt | 05 | e8| 1a0 | o4
i
M| waleralt | wateral compastion powdered | PR ERMESED g aes | 20e | 04
aatertal
eemo | WSt compesition tom <Z00um |EXSN1AS Faslva I
ac | wmste s - o - 05 | 178 | 195 | om
o | spmasnq | D ECCEAROMENEN enan | mowrs | seemsnt | 05 | 178 | 211 | os
A
Wo| waleral s | wateral compastion powdered | MPEEEESED g o | ags | 430 | 2
aatertal
ab | star | Siwerbee petets [groun powdsred | 5 sherpessnell | 05 | 227 | 372 | 20m
W EF Slack powisr granuiar HIF 05 | 376 | 510 | 198
Potassiom R
5 | wmste1 | percnioratepotsssum | 7050 | ToCAT | Homemaoe 10 | 416 | 252 | o4
benzaats
i ] WP3 150mm star | e
o | =P Slack powisr granuar | 0 T 10 | 427 | 513 | 193
= WS 150mm star £ ag
F | = Bumst Bl35% pOWOErTIEK Fusked 2 1=omm 10 | 485 | 825 | 1
AL | star Silver b pelels whole | S siwerpesshell | 65 | 73 | &72
K Star Green peony stars crushed |Gresnpeonvshel | 11 | 688 | 778 | 148
- ] WF3 150mm star e | e
c| sem Slack pownsr granuar | MF2 1ET 05 | 742 | =51 | oo
aK | Tracer Slue frace powdarsd | 7 Er’;‘f 53“‘:'5' 05 | 782 | 1027 | 224
: whoe palet| - _
AR | weniste LTEE m‘“‘ o npaste | Et'f;: Festvall ng | 784 | 1337 | =2s
Z36E
v | Faeng | SEHMOIESEMEEAER 7 ';;i'f;; Bajoaizy | 05 | 787 | 1948 | 328
Potassium p—
A | wnste1 | percmioraepotssum  |70c0 | IS | pomemase | 05 | 788 [ 23 | 137
benzoate Fa
.| . WP3 150mm star s
z | sPEumst Bl powdzrhusks Fusked e 05 | 625 | 290 | 158
L atar Graen paony stars crushed |Gresnpeonysned | 05 | B3o | o83 | 1Es
4E | Blesp Slue Sparkr powdered |Coloursd sparklers| 05 | 225 | 1547 | 52
A5 | star Red siars, ground powdered | SDEPOECAKEE | s | psp | je34 | 838

RCC
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AP star Green star, ground powdered | 29 Er’;‘f 53“‘:'5' 05 | @83 | 1043 | oss
H | Fasnz | E9MM "m”m"'”m Earaz 'E:;Ed":' Ba[MO3 A 10 | mas | 1253 | as
g | Faeny | BEMummiEEE ”'"'"h'”m E3732 ';15;: Ba[NO3|ZA 05 | 112 | 1472 | 321
AD | Redsp. Red spankler powdersd |Colourso sparklers | 05 | 1689 | 2811 | 1268
e e min | a
a4 | Gomsp Goid sparkier cowder |Large goid sparkler | 88 | 9651 | 1742 | D26
&) Star Biue &tars, ground powdsrsd | 7 Er’;‘ff““ 05 | 1723 | 2008 | atE
z | coasp Goid sparder 'E;Z‘J“'fddgf Larga gl sparkier| 40 | 1858 | 2024 | 12
e | star Siver bea palists {partial) partial pelet| 5" siverbeschell | 10 | 2009 | 2430 | 428
AH | Tracer Red frace powdereq | T EMTETINES | g5 | a3oa | sese | 516
A= | st Ried stars, whale whole | S STEECARES g5 | 2372 | 31a0 | 1123
al | star Biue stars, whole whole | T SMEETRES g5 | zaep | ez | 10ee
a0 | star Green siars, whole whoe | 3 Er’élfg“ﬁ' 14 | z5E4 | 262z | zaen
s | Fountan Fountain compasHion fake westourtain | 10 | 2985 | 3ess | a2
I Star Green peony stars whole |Gresnpeonyenel | 14 | 3248 | 3356 | 2o
v | Goldsp Goid spariler 'Ef:l‘:'“'fd'g? Larpe pold sparkler| 30 | 3247 | 3636 | 347
o | Fountan Fountain compasHion fake Westourtain | 05 | 4480 | 2825 | a3
- =500um — -
¥ | Goosp Goid sparker rowaer | L3102 oI sparkier| 20 | 4889 | 6254 | 2221
U | sodsp Goid spariler 'E;;‘:'“'fd";? Large gold sparkler| 10 | 7120 | 170083 | 133.45
- =S00um .
T | Godsp Goid sparsier Cowder |L3102 0ok sparkler| 05 (50930 (s0a30| -

» WPO connected waterfall composition: 44% potassium perchlorate, 6%

sulplmr, 44% shmunmm (flakes and powder), 4% magnalium and 2%
phenolic Tesm.
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All data:
Rise time from GE0-2070kPa (ms)
Composition Source Sample Run a Fur b Runc
Mass Win faverage| S0
Mama Contains WWelght rat Physlcal form EXZN [Anizie name| (g |Mass ig)|Tme (mejMass (gyTime (ms){Mass (g)[Time (ms)
Fotassum
A vinste 1 |perchiorate'potassiom| 7100 <250pm powder WM& |Homemade| 05 | 055 | 7ar | oSt | saz | 047 | 1087 [ 7E3| @24 k7
berzaaie
Folassum
B wnistiz 1 |perchioratepotassium <2E0pm powder MA |Homemade| 18 | 0o8 | 404 | pov | 416 | 0o7 | a7r |46 482
berzaaie
WRE
= BP IR Black powder granular 14725 | 150mmstar| D8 | 055 | 944 | 03 | ez | o zos | 742 8= 35
burst shell
(L
D SP LM Black powder granular 14735 | 150mm star| 1.0 i.03 427 =11 4,86 0.55 6.45 437 | 519
burst shell
WHE
E SF Sursl | Elack powderfusis nuskag 150mm star| DS 0.52 1009 054 11.35 o.52 8.28 836 | 230
burst shall
WG
F SF Sursl | Black powdermusss nusEed 14735 | 150mm star| 18 | 097 | 753 1 435 | ooa | 536 |4B5| 625
burst shell
Earum
el Flash Z niratefaluminium 5832 =2E50pm powder HA  [EaNOZza) LS 0.48 1837 52 177 0.53 1112 | 11.42] 1472
powdzr
Earum
H Flash Z niratefaluminium 5832 =2E50pm powder HA  [EaMO3zal 10 1.03 1704 0a7 10,16 1.03 10,33 | 10.168] 12.53
powder
o B0y Grzen 1.09 7 4 - 1 3c 5
Star | Green peony stars whale 180300 | o creanen | 0 o | 3z |4 2261 | 199 | 3zaz [3248[ 23s8
o = e Green 108 7 1.0 13 5 77
K Star Green peony siars creshed 15931 peany snel 1.1 08 33 i} a.13 1.03 6.58 6E8 | TR
L star | Green peany stars cruzned 189311 “03'_';55',"&' ps | 052 | s71 | os2 | 11 | ost | aa |ass| ess
WHE
&) ‘Water'all 1 |Waterfall composition powdered 14732 | connected | 05 0.52 202 ik | 75 o.52 5.63 203 | 430
watar'all

=]
vy
[=1
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wPg
M |waterrail 1 |Wiaterman composiion powdersa 14722 | connectea | 10 | tos | 216 | pse | 1s | 101 | zez [1s3| 204 | cse
waterall
w
© | Fountan |Fountain compasiticn Nlake 1zes | PR | oS | ost | saze | mst | ass | cas | e72e esen| 4aas | a3
} HKF 5P/ Flash ram | ..o N - - - s .
P [BRimasn 1| AKE SR Fasn T 5120 mixdure WA |pxFFashi| 05 | 05 | 271 | psz | 178 | o4s | & | 78| 201 | o=
. HKF 5P Fiasn tram | s __ )
@ |Bemasn 1 R 60440 mizdure NA |MFFasni| DS | 051 | 05346 | Das | 157 | os2 | 169 |@e3| 140 | os
) HKF 5P/ Fiash am | ... N . " . - R
R [BRimasn 1| TEEEE T 50450 mixdure WA |FFFashi| 05 | 048 |05zt | Des | 123 | os2 | 2me |aes| 137 | o
5 | Founlan |Fountal compasition Nake 1265 | (WPE | 4m | tpa | 313 | Das | 2985 | noa | es7s |2mes| ases |d0a2
- r—— =n . e | LANGE goid = e —— erm 3
Godsp. | Goi sparder <500um pawde v |VOEE g | ns | MR | DSt | NR | 048 | s0e3 [s033n) spas powio)
U | Godsp. | God eparkier <500pm pawder iz | A g | ges | 19t | pee | 7iz | oee | oz |7r2n|i7osl|izass
Barum
v Flashz | nltrateraluminium <2E0um pawder NA [Eapozzal 05 | 053 | 7aT | DSl | 11pa | 043 | 1257 | 7ER| 1108 | aas
powder
w B Black powdzr granular NA WeF | os | o5 | a7 | ose | sEs | oas | soo [ame| sao | e
T - . <47 | Lange goid 5 - - o =n -
% |Goasp |  Goweparser <S00pm powae iz | LA ag | ppp | spes | 202 | ez | 203 | 50 |4888| e2E4 |22
pa
¥ | Godsp. | Gok sparkier <500pm pawder i | I ap | s s iz | 288 | szer |m2ar) msas | e
z | Gwasp | Gowsparker <S00pM pawder 17172 "“:Eif:_" a8 | 401 | 2003 | an2 amt | 1238 |18s8| 204s | a2
pa
A4 | GodSp Gold gparier <S00pM powder 171702 L:_"i;%:" 50 | so4 | 1773 | 505 | rwstre | a%a | 1851 [1651| 1792 | Ds6
p
Fiasn Trom P
A5 | Flash ST powdered a7t | unsiched | 85 | 05 | 0€364 | 051 | 0735 | 043 | 03112 @84 ) 078 | 04
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\ieeria - | VISHE composEian - i EXGH1643 e . " . . . .
Ac |vimistez . <500pm pawde: A |EXSNIES) ps | 02 74 | osz | 1se | oas | 248 |17af 1ss [0z
A0 | medsp. | Red sparier pawdered i7ime | PORURD | g | gas | 20ss | ost | is0s | o4 | a0 |48pa| 2541 |12
g
umes | Coloured - " - . _
A2 | Bwesp. | Blue Sparkier pawdered | e | 05 | w52 | 225 | 057 | taet | 043 | 13zs | eS| vsa7 |
F star | Redstans, wnoe wnaie 25806 | ge | g57 | 2sse | 14 | 2372 | 143 | 253n [e3dz| a1me |t1ss
g cakes RCC : =2 = - il - e
AG star | Fed stas, grouna pawdered pomthite | o | ez | 2836 | o5 | 34 | 0ss | ess |ass| s |esm
AH | Tracer Aed frace wiered 25Ehete | pe | par | 2013 | os | 2329 | 0s 23.29| 2565 | 516
o2 po cakes AOC 0. L 5 332 i 28| 23 5
25 shats s e | s , s s |
al star | She stars, whale whale 2IEMOIE | ge | otas | zaov S| agsss | 183 | 4n1n |zaer| 2543 [tose
cakes RCC
Al Star | Swestars, ground pawdered C:f‘e:rgfc 05 | 047 | 1720 | oas | 1967 | ods | 233 [1728) zoas | aas
AK | Tracer Blue tracs waered 2580 | pe | o3 | 1223 | os | sos | oss | ree [re2| 0z | 2w
el (vl cakes ACC 0.53 2323 A= .73 k= ¥ 2 .27 2
p—
AL Star | Sawerpes pellets whais 1e0zr20)~ 55"5; lbae E5 | 852 | &72 - . - - |em| e
- Siver bee pelisls aie| 5 SilvET D2el o o | - . e
A star A= tessza T ENEDEE g | qgn | 2429 M | =00 285 (2008|2420 | 426
- Siver bes pelisls age| 5 SilvET D2el s : et | 2s - o I
AN star =2 pawdered IEEET R S R 20 | ose | zse | o5 | 2z |2z a7z | zam
25 Bhats . A .
A star | Greenstam, whole whale coeTeE | 14 2604 | 135 | z5ee | 138 | o27o [2584) 4sz2 |3sen
25 Bhats - | . ] . ,
T star | Greenstar, ground pawdered o=l Bs | os | ss2 | pas | dras | ot | 1002 |@E3 [ 043 |0
r Wistie pellet fram I I =) - o x
AR | s | WSS ; whais pellet i piastio case| 1628 | EXSMIGSE ) g | g ad | oMM | o4 | mw | zzss | 7ea| saar | ez
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